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REPORT.

The Select Standing Committee on Agriculture and Colonization present their
Fifth and Final Report as follows :—

The investigations of the Committee during the current Session of Parliament,
included the following subjects : Férst,—Agriculture in its different aspects throughout
the Dominion of Canada ; Second,—The preservation of Timber and Forestry in Western
Canada ; 7Third,—Immigration, coupled with the settlement upon homesteads in Western
Canada ; Fourth,—The Beet Root Sugar industry in reference to Canada ; Fifth,—The
treatment of Tuberculosis in animals.

Under the head of Agriculture the following witnesses were examined : Dr
William Saunders. Director of Experimental Farms ; Dr. James Fletcher, Entomologist
and Botanist ; Mr. A. G. Gilbert, Manager Poultry Branch ; Mr. Frank T. Shutt, Chief
Chemist ; Mr. J. H. Grisdale, Agriculturist ; Mr. W. T. Macoun, Horticulturist, and
Professor James W. Robertson, Commissioner of Agriculture and Dairying.

Under the head of Timber and Forestry, evidence was furnished by Mr. Elihu
Stewart, Chief Inspector of Timber and Forestry for the Dominion.

Under the head of the Beet Root Sugar industry, the evidence was furnished
mainly by Mr. G. C. McMullen, Watertown, State of New York.

On the treatment of Tuberculosis in animals, evidence was furnished by Dr. D.
McEachran, Chief Veterinary Inspector for the Dominion of Canada, and by Mr. D. M.
Higginson, Veterinary Surgeon.

The Committee recommend that the following evidence taken by them in the
current Session, viz.: That of Professor James W. Robertson, Commissioner of Agri-
culture and Dairying ; that of Dr. McEachran, Chief Veterinary Inspector, and of Mr.
Higginson, Veterinary Surgeon, be printed forthwith for prompt distribution as follows :
Twenty thousand (20,000) copies of each in separate and pamphlet form, in the usual
proportions of English and French, to be distributed as follows: Fifteen thousand
(15,000) copies of each to be distributed to Members of Parliament ; Four thousand nine
hundred (4,900) copies for distribution by the Department of Agriculture; and One
hundred (100) copies for the use of the Committee.

All of the evidence above referred to and taken under the several heads enumerated
is hereby submitted as an essential portion of this Report, inciuding the evidence on
immigration and settlement already reported to the House, and it is hereby recommended
that this entire report so consolidated may be printed and issued for circulation, in the
usual volume form, forthwith.

All of which is respectfully submitted.
JOHN McMILLAN,
Chatrman.
House of Commons,

4th July, 1900.
xi
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INSECT PESTS, GRASSES AND WEEDS.

CoMMiTTEE RooM 46,
Housz or CoMMoONS,
Thursday, March 1, 1900.

The Select Standing Committee on Agricultare and Colonization met here this
day at 10.30 o’clock, a.m,, Mr, MeMillan, Chairman, presiding. :

Dr. James FLEToHER, Entomologist and Botanist of the Dominion Experimental
Farms, was present by request and made the following statement :—

Mr, CHAIRMAN AND GENTLEMEN,—One of the pleasantevents of my year's work is
the opportunity of meeting the members of the Seleet Standing Committee on Agri- -
cultare and Colonization, Not only is it pleasant but it is of very great value to me
in carrying onut the work of my department, because it brings me directly into
contact with the representatives of the people from all parts of the country whom I
have to serve officially. In my work it is 8 great beuefit to learn promptly of the
outbreaks of noxious insects and injurious weeds. This I do frequectly through
the good offices of gentlemen of this committee, and I am thus able to be of service
to many who would not themselves have thought of applying for information and
asgistance, until the pests had made so much headway that remedial measures were
too late, or at least much less effective than they might be. In no class of work is
the value of prompt and definite advice of more serviee, than the subjects which
. have to be dealt with by the practical entomologist and botaaist, where it frequently

happens that much money may be saved by knowing what are the beat steps to be
taken on sudden and unexpected appearances, in large numbers, of some new agri-
cultaral pest. ,

As is naturally the esse after many years’ devetion to the study of these sub-
jects, there is a large amount of accumulated knowledge recorded in the division,
both from our own experience and from that of our many correspoadents all over
the Domimnion, whieh can be utilized at short notice, to the advantage of applicants
who may never previously have suffered from eertain erop pests, which, although
they may break out occasionally as serious enemies in certain localities, are not of
regular occurreace, and, therefore, are not generally known by farmers. 1Itis the
duty of the offieers of the Division of Entomology and Botany to be acquainted with
these, or with the general prineiples fonnded upon their habits, by which they can
advise promptly what shouid be done to avoid loss.

There is nothing very new in the development of the practical stady of insects
or plants during the iast year, not already touched or or treated of in the reports of
previous years; but every year there is an advance in our knowledge, not only from
the sceumulation of facts, as to the habits of insects and plants, but in the application
of this knowledge for cootrolling pests. There is, I think, no branch of study in
the seieace of agriculture towards which mere attention bas been directed of late
years, or with more important results, than eeonomic emtomology. The practical
investigation of the lives of insects which imjure products of the farw, orchard and
garden, with the objeet of discovering the best, cheapest and easiest, effective
remedios.

1—-1
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ERADICATION OF THE SAN JOSE SCALE.

With your permission, Mr. Chairman, I will refer briefly to some of the subjects
of greater interest which have been brought officially under the notice of the divi-
sion since I last had the honour of addressing the committee. Of these not one
perhaps was of greater interest to every fruit grower than the work of the Ontario
Government in trying to control the San José scale, an extremely injurious insect
which attacks almost all kinds of deciduous fruit trees and ornamental shrubs, and
with regard to which I addressed the committee at some length last year.

By Mr. Wilson :

Q. Has any other province been bothered except Ontario ?

A. Well, no sir, not bothered; but the scale occurred in British Columbia in
two districts; steps were however promptly taken by the Government inspector
of fruit pests, and it was wiped out entirely.

Q. By the local or Dominion Government ?

A. By the local government. It occurred only in a few isolated places, and
the trees were at once cut down when it was discovered, which stopped the infest-
ation, In Ontario it was a much more serious matter, becaute before its discovery
it bad already made considerable headway and there was naturally a great objection
on the part of the fruit growers who did not understand the serions nature of the
introduction, to have their trees destroyed, or even to go to any great expense
in treating them. In one or two districls the insect obtained a foothold and spread
rapidly, the fruit growers throughout the country could not be made to uunderstand
what a serious infestation this is, and consequently strenuous enough efforts werve
not made at first to control the scale, which is, as has often been stated, by far the
most difficult insect enemy we have ever had 1o combat. However, after three
years’ experience the fruit growers of Ontario have learned its true nature, and the
very men who at first maintained that the danger from this pest was unduly magni-
fied by entomologists, and that for this reason no Act should have been passed by
the Ontario Government to control it any more than many other insects found in
orchards, now claim that the insect is so firmly established that it can never be
eradicated, and therefore the government should treat infested trees instead of
ingisting on their total destruction. It was known at first that it was going to be a
hard, long fight to control this scale insect, and that any measures adopted would
have to be kept up continuously, if any good results were to be obtained. The
Ontario Government was hampered by public opinion, from the beginning, and
finally during the past summer had to relax their wise efforts in behalf of the frait
growers and give up the plan which they had at first adopted of destroying all trees
found to be infested by the San José scale.

I hawe recently read in the newspapers that the provincial Minister of Agricul-
ture is now going to allow fruit growers to treat their trees instead of having them
destroye:! by the government. This is in response to widely expressed opinion
that the fruit growers do not wish him to persist in carrying out the drastic measures
which he had adopted for the eradication of the scale—measures which I believe,
from all we know of the nature of this enemy, were the proper ones for him to have
adopted if control of the insect was to be secured—but governments, of course, are
not like ordinary individuals; they merely represent the people and have to bow to
public opinion when this is found to be the will of the majority concerned.

Q. These measures were to destroy the trees?

A. Yes, the destruction of all infested trees. I think if that step had been
taken at first and bhad been adhered to «trictly, this insect could not have spread
because it was not widely established, and the Federal Government soon passed the
San José Scule Act, of 1898, which has been stringently enforced. Therefore, no
new infestation was possible, and, though statcments are made to the contrary, I
do not believe there has been any fresh introduction of the scale on infested
nursery stock from the United States. Of course, there are always some people
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who will risk the penalty and break any law ; but there has been very little smuggling
in this connection. That is a general statement which I believe to be accurate,
Both the Federal and the Provincial San José Scale Acts have had some opponents
from the beginning, but it was a matter which the Governments had to consider
for themselves, and they did what they thought wisest, after considering the matter
as carefully us possible. After this it is probable that some measures will be
adopted in Ontario by which truit growers will be allowed to treat their trees them-
selves, and every one will then have to take his chance as to what losses he may
suffer from this justly dreaded insect.

By Mr. Spreule:

Q. By spraying?

A. Yes, chiefly by spraying, also by fumigation with hydrocyanic acid gas or
by treatment of the trees with erude petroleam, which is claimed to be a sure
remedy. Unfortunately many of the remedies which have been claimed to be
specifics which would surely effect the object of destroying this pest, have not proved
to be so when tested. First, there was the ordinary kerosene emulsion, made from
coal oil and soap suds, which it was claimed would destroy the San José scale, and
1t will if put right on every insect, but this insect is so exceedingly minute and it
quickly covers the trees so extensively that it is difficult to treat trees thoroughly.
What is necessary is a practical remedy, that is, one which will accomplish what is
claimed for it, and which can be applied easily and at a cost which will not exceed
a reasonable value of the tree to be saved.

Now, with regard to the danger from the San José scale, I have often said, and
still maintain, that this is the most difficult insect we have ever had to contend
against. It is extremely small, and when in small numbers most difficult to detect,
and even when occurring in large numbers, a general appearance of grayness on the
bark is the only indication of its presence, to those who are not acquainted with it,
and it is thus easily overlooked. The scale must be present in very large nambers
to thoroughly change, or even to a slight degree, the colour of the whole tree. Again,
it breeds very rapidly, so that from a single fertile female there may be born in one
season the incredible number of three thousand millions. This marvellous power of
increase, and its inconspicuous nature, render it a task of the greatest difficuity to
control it, because if a fruit grower who finds his orchard infested hesitates for only
a short time as to whether he will treat his trees or destroy them outright, the insect
may spread to other treesor other orchards adjoining his own. Inthe United States
the San Joeé Scale has spread with great rapidity during the last two years. This was
largely owing to the Spanish-American war, during which many matters of only
domestic interest were left in abeyance till that, as it was thought, much larger issue
was disposed of. In many states this resulted in drawing off attention from proposed
legislation looking to the control or eradication of the San Jos¢ scale. Many states now
find that the insect hasspread very much indeed, among their orchards, and they now
have to do what the Ontario Government is going to do, namely, allow fruit growers
to treat infested trees, in short, to make the best of a bad job. In some states the
fruit growers say that treatment by the legislature is not practicable owing to the
extent to which the scale has spread. This, what is claimed by many, is also
the case in Ontario, They say that the pest is now so firmly established that it
would be such an enormous expense to treat it, or to destroy the trees, that it would
be unjustifiable; now however, as the fruit growers themselves are responsible for
this state of affairs, having taken the matter into their own hands, they must accept
the consequences, whatever these may be. First ot all they persisted in buying
nursery stock from states which were known to be infested, then tried to belittle
the danger of allowing this insect to be introduced and finally have insisted on the
Provineial Government relinquishing its efforts to control it and save them and the
country from loss. It seems hard, however, that those who tried strenuously to do
what was best and right in controlling this pest, should have to suffer from the
ignorance, supineness, or carelessness, call it what you will, of others, who had not
suffered ; but that is frequently the case.

1—13
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Every effort has been made by entomologists to put before the public the best
means 1o adopt in order to subdue and control this insect, and we have endeavoured
to make known what an exceedingly dangerous insect it is. Nothing we have
learned about it up tp the latest moments justifies us in considering it other than a
most dangerons and much to be dreaded enemy.

By Mr. Clancy :

Q. Is it not a fact that trees in the forest generally are infested as well as fruit
trees?

A. No, certainly not in Canada.

Q. Well it is broadly stated that basswood and some other kinds of forest trees
are affected ?

A. The statement that they are generally atfected is entirely unfounded. I
have never found it or seen it in Canada on forest trees, and, even in New Jersey,
the only state where it is stated to have spread to the forest trees, it has been dis-
covered in a few localities only. It was stuted two years ago that the forests in
New Jeorsey were so badly infested that there was no chance of ever eradicating the
seale. This on examination was, I am told, found not to be the case. In Ontario
this is certainly not the case. Mr. George E. Fisher. the Ontario Government
Inspector of San José scale, who is a very efficient officer and a conscientious
warker, has earefully and frequently examined treos close to infested orchards, and
up to the present has not been able to discover the pest in any instance on forest or
shade trees.

Q. Who is he ? :

A. He is a practical fruit grower living at Freeman in the Hamilton distriet,
He has been known for many years ae an expert and successful fruit grower and I
believe is now from his experience, one of the best experts we have in Canada, on
the San José scale; for the last two years Mr. Fisher hus studied the San José
seale in Ontario’s orchards with great assiduity and being also a good microseopist
he has stndied the insect in all it siages of development and is now undoubtedly
one of the best authorities upon the subject in Canada. Mr. Firher tells me that he
has not found the rcale on forest trees; still of course, if neglected, it will in time
spread to them and then little 6zn be done to check it except in orchards. It has
been found to bo characteristic of many imported insecis that where they feed on one
class of plants it generally takes them a long time to spread from that ciass of plants
to others even where these are closely allied with the cultivated forms. Not only
is this the case, but frequuntly an insect which feeds in one place chiefly on one kind
of tree does not do 80 in another. As an instance of this, the two kinds of temt
caterpillars which destroyed the aspen poplar groves slong the Ottawa, and left
them as bare as poles in June last, were found ih many places in the province
of Quebec te be most destructive to the sugar maple trees, while here, even
when the maple trees were growing among the poplars, they were not attacked,
and in most places the red maple was left untonched as long as there was
anything else for them to eat. There ure aberrations in the habits of all insects
of this mature, which we cannot explain. The same insect in one place will
feed on one tree and in the other upon gquite another. The same thing applies
to an insect when it is introduced into a new locality. It very seldom spreads,
for some years at any rate, to any other class of tiees, even although that
class of trees may in another district be atiacked by it. It was hoped that the
information we could gather from the large amount of published arecounts of the
depredations of the San José scale in the United States, und the different trees
attacked, would allow us aafely to exempt from the :ist of trees usmally imported
from the United States, many that were useful for ornamental purposes and had not
been attacked by the San José scale; but we found that almast every woody-stemamed
deciduous tree and shrub was attacked, and, therefore, we had to include within
the provisiors of the San José Scale Act, all trees except those of the pine and orange
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families. There has been no instance recorded of this insect attacking the different
members of the pine family. This however, did not, as some have thought, allow of
the importation of all kinds of evergreens, because there arc many kinds of ever-
greens which do not belong to the pine family. The question as to whether or not
the San José scale had escaped from the orchards and becrme prevalent in our
forests was one of eonsiderable importance, because if this could have been proved,
the drastic and offensive measure of destroying infested orchard trecs, could have
been done away with, for, if the scale were so thoroughly established in Canada that
there was no hepe of controlling it, there would have been nc usc in cutting down
affected trees. But that is not the case, and more than that, this pest is still res-
tricted to a comparatively sma!l part of the province of Ontario; the Provineial
Government has made enormous efforts to control it and has done excellent work.

MIXTURES FOR SPRAYING,—CARE IN USING THEM REQUIRED.

The effect of the new provision allowing the spraying and treating of trees can-
not be anticipated ; but the study of the application ot remedies and the development
and improvement of the remedies themselves have gome on steadily improving,
untii now they are all materially changed from what they were two or three years
ago. Many new materials have been recommended recently in the way of poisonous
applications, mostly of arsenical applications for the destruction of foliuge-cating
caterpillars. Among this class of 1nsects, the Tent Caterpillars are just now of special
interest to many; these are the earterpillars already referred to, which for the last
three years have been extremely abundant all through the Maritime Provinces,
Ountario and Quebec and with an allied species in the Prairie Provinces and through
British Columbia. Up to the present time, for various reasons, I consider this well
known material, Paris green, is the best of the poisonous applications to recommend.
Several poisous have been studied carefully at some of the experimental stations
during the past year, and have been reported on and recommended in the bulletins
of those stations, Paris green is a chemical combination of arsenic, acetic acid
and copper. Green arsenite is similar without some of the ingredients of Paris
green, which allows it to be produced at less expense. Then again there is ursenate
of lime, gypsine, &c., &c., all of which have their advocates ; some of these will
probably be largely unsed instead of Paris green. Para green a new proprietary
remedy which has been lately introduced, ditfers from Paris green in the absence of
acetic acid, and has been found useful ; it is also much cheaper than Paris green.

DANGER FROM SUBSTITUTE POISONS,

But with all of these there is still a eertain degree of uncertainty or danger. I
do not myself consider it desirable as yet to substitute any article for the well known
cheap and effective remedy, Paris green. It is so well known to every one, which is
a great avantage in making a recommendation; it is to be obtained anywhere; it is
perfectly effective; it gives warning by its green colour which at once declares its
poisonous nature; and I see no reason yet to change the recommendation of Paris
green for all foliage eating caterpillars or insects. As I have said, its use is now so
well known that there is no difficulty in getting fruit growers to purchasc and use
it; there is very little danger of it being mistaken for other sub-tances, and as a
consequence I find that during the past few years there have been very few accidents
from people mistaking it for other things, such us the various food products. If we
were to allow the substitution for this of some other material not as well known,
and of a white colour, such s white arsenic, there wonld be for along time danger of
many serious accidents. We can never hope for the large number of fruit growers
and farmers who use insecticides, for that degree of nccessary care which everybody
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who uses poison should take. I am convinced that any white material such as white
arsenic, would be far too dangerous to recommend for wholesale application, and as
we have such a cheap and effective remedy ax Paris green, for the present at any
rate, ] recommend it for general use. Undoubtedly even Paris green is used in much
greater strongth than is usually necessary; or than it is safe to apply to the foliage
of many trees. One pound with one pound of fre<h lime in 200 gallons of water, is
all that is necessary for most insects, if nsed when they are small,

THE TENT CATERPILLAR,~~WHEN AND HOW TO TREAT IT.

By Mr, Clancy:

Q. Will that kill the tent caterpillars ?

A. Yes, when they are small; but unfortunatsly most people do not notice
them when they are small, It ig only those who know their habits that are on the
lookout for them at the proper time, when they first hatch. The tent caterpillars
hateh from eggs in the last week of April, The eggs are laid in July, and within a
month the young caterpillars are fully formed inside the eggs, although they do not
emerge from the eggs until the following spring. The warm weather of spring
revives them when they eat their way out of the shells and attack the buds as soon

a8 they burst.

By Mr. Macdonald, (Huron) :

Q. What is the proper strength to kill the potato bug ?

A. The potato with its coarse leaves is able to resist injury better than some
other plants, and one pound in a hundred gallons of water is not too strong. If ap
equal quantity, or better, if double the quantity of fresh lime is put in the water this
neutralizes the arsenious acid and reduces very much the danger of burning the leaves
without lessening its poisonous properties. 1 always now recommend that an equal
or double the quantity of fresh lime should be used with Paris green and then there
is little danger in using it on all foliage. When the young tent caterpillars first
hatch they are much more easily destroyed than when they become larger; but
usually people do not notice them till they are larger and then they are not so easily
destroyed. This is the reason that you hear people say that Paris green will not
kill the tent caterpillar. It will however; but if the caterpillars ave allowed to grow
to half their full size they are much harder to kill, and in order to make the mixture
strong enough to kill the caterpillar, you run the danger of killing the foliage also,
The use of lime in the proportion of one or two pounds toa hundred gallons of water
prevents injury to the foliage. Last season the tent caterpillars were very bad in
many districts, and, in some cases, whole districts were overrun. In the Quobec
province their attacks on the sugar maple-groves have given rise to much anxiety,
and many letters have lately been received asking if sugar bushes which were stripped
of their leaves last year can be used for tapping this season. I judge thatthe ravages
Wwere more serious among the sugar-maples than upon any other trees, excopt perhaps
apple-trees in orchards. The tent caterpillar is not really s very hard enemy to fight
and there i8 no reason at all for those who grow fruit trees in orchards, allowing
them to be destroyed by this pest. Last yearl was in many of the infested districts
and I saw many careful fruit growers who saved their trees by strict attention to
spraying at the proper time. Moreover, this same strict attention to spraying paid
them very well indeed in the returns they got from their orchards, The labour and
first expense of spraying should not be considered at all; what a fruit grower
should consider is the question, whether the cost is commensurate with the propor-
tion of profits. Some remedies pay better than others, and that remedy which pays
us best is the one we xhould adopt. When aremedy is recommended I am frequently
told that it costs too much. That is a very mistaken idea, for nothing costs too much
if you make money out of it. Few in this country farm for amusement; most want
to muake money out of it, No matter how much a remedy may cost, it pays'to use
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it if it gives a satisfactory margin of profit. 1 do not mean by margin just a bare
profit, but good results. It certainly paid thosefruit growers I have refered to, to spray
last year, for they not only kept their orchards free from insects but got from the
operation better apples and better prices than their neighbours.

By Mr. Cochrane

Q. What time do you recommend spraying for the tent caterpillar?

A. You cannot recommend any spocial date for every year, but when the tent
caterpillar is abundant, as abundant as it was last year, T would spray as soon as the
young caterpillars are seen on the trees; about the beginning of May would be
probably as pear to a general date as could be given ; at any rate before the flowers
open.

Q. As s00n as the leaves are out ?

A. Yes, just as soon as the leaves begin to expand, About the 15th to the 20th
of May may be taken as an average for the appearance of blossoms, when spraying
must stop for a time, I say ‘spray before the flowers open, because the bees are of

reat bepefit to fruit trees by fertilizing the flowers, and bees will be certainly
killed if the spraying is done when the trees are in blossom.” The question was
brought up by the Pomological Society of Quebec at its recent meeting last winter,
whether they could not get a provincial Act like that in force in Ontario to prevent
spraying while trees are in blossom for the protection of the bees and the fruit grow-
ers, because it has been proved that bees are certainly killed by poisons applied after
the flowers open. There is no insect we know of for which the trees actually require
to be sprayed during the time the trees are in blossom. Paris green is caustic
and falhing on the pistil—the only part of the flower where there is no epidermis—
proves very injurious. Spraying with Paris green therefore when tlie trees aro in
blossom is harmful to the blossoms from the liquid falling on the viscid stigmatic
disk of the pistil. This is the central portion of the apple flower and is very

delicate.
REMEDIES FOR TENT CATERPILLARS.

The general remedies for tent caterpillars are, first, the collection of the eggs
in the winter—of course I speak now of orchard practice. There is no practical
remedy for tho trees in forests where you could not get at the eggs laid high up
on large trees, but in orchards, in the case of most fruit growers, the collection of the
eggs during the winter when the trees are being pruned is a remedy of great pract-
ical use, All these insects have definite habits, and when you know these you know,
in muny instances, how to fight them to the greatest advantage. The rings of eggs
from which the tent caterpillars hatch contain about 200 eggs and will be found a
few inches from the ends of the small twigs. After finding half a dozen nests or so
any one will learn to recognize them easily, and at a glance will be able to teil
whether there are any egg clusters on a tree. Boys and children who, as a rule,
have very sharp eyes wijl be found of great assistance in finding these eggs. I
would not recommend this remedy for those who spray their trees regularly, for by
spraying early all this labour is rendered unnecessary. But as there is unfortunately
not one in half a dozen who does spray as a regular practice, the collection of the
eggs in winter will be found very useful for most people. Afterthe eggs are hatched,
spraying with Paris green is the best remedy. If neglected they soon grow large
and strip whole trees of their leaves; they then leave the trees to look for more
food. When the caterpillars crawl down or drop from the trees they crawl along
fences or paths and seem Lo be particularly fond of walking along railway tracks.
This accounts for the stories of trains being stopped, which stories are quite true but
it does not take much tostopatrain, Trains have been oceasionaily stopped by weeds
and insects, and for the same reason, a few tent caterpillars crawling along the rails
will be enough to prevent the wheels from gripping, but the aceounts of the great
depth of tent caterpillare along the tracks by which trains have been stopped are
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probably enormously exaggerated. I can quite understand that a comparatively
small number of tent eaterpillars walking close togetber along the rails, when
erushed by the wheels, would speedily prevent a train making good progress.
When these caterpillars wander they ure in search of food, and that is a practical
point for us o0 know about them, If you have taken the proper means to preserve
your orchards and have kept them clear of iusects, your trees are covered with
foliage in good condition, s0 you may expect that they will come to you. There-
fore you must take means to protect your trees from caterpillars which will come
from outside and crawl up the tranks. Some of the simple mechanical contrivances
are of great use. One of these i8 an inverted cone of wire netting which is placed
around the tree, and when the caterpillars climb up they are kept there and do not
seem to have sense enough to crawl dewn to the edge and crawl up the outside of
the cone, but they gather together in masses beneath it, This will prevent them
from getting up long enough to allow the fruit grower, who is on the look out, to
destroy them. A syringe with coal oil is a good instrument for this purpose.
Another plan is to use bunds with some viscid material, such as a mixture of castor
oil and resin, These have been used with good effect, for when the caterpiliars
reach this band painted on tin, cardboard or paper, they either get caught in the
viseid mixture or will not crawl over it

By Mr. Sproule .

Q. I saw farmers using wool with tar on it 30 and 40 years ago.

A. Yes, or what is less dangerous for the tree and is a very good method is to
tie a band of cotton batting around the tree, as it stands out loosely and the cater-
pillars cannot craw! over it.

Q. Wool is better than cotton, as the cotton sags and is soon matted; wool is
undoubtedly the best,

A. Yes, that would be better. I never saw wool used, but it would probably be
better than cotton batting, which would need to be kept teased out. Every one knows
these remedies, but the trouble isthey do not use them,so their trees become infested
and they lose u large percentage of their crop. About the time these pests are due
to appear, we send out articles to the newspapers, little squibs, and the papers are
glad to publish them. Still 1 must go back to my first statement that the damage
done by injurious insects is due to the fact, not that people do not know the remedies
but that they put them into operation too late or not at all. It is & prompt appli-
cation that is effectual.

VALUE OF SPRAYING.

Occasionally we find new insect enemien, either new altogether or new in the
sense that they are extending their range to the Dominion from some other country
and these introduced insects are 1requently the worst pests which attack gardens and
farm crops. Injurious insects bave now been studied sufficiently for us to prevent
attack or minimize the injury, so that it may now be said thatin almost all instances
something may be done to reduce the loss, The operation of spraying  is now so
well known and adopted so generally by wise fruit growers and other farmers that
it is not worth while taking up the time of the committee to-day with it. Every
sensible man and every good business man now knows that for certain erops you
must rpray. The apple grower knows that to_get clean, whole, sound fruit, he has
to spray. Systematic experiments have shown that we can save 75 per cent of our
apples by spraying at the proper time. In fact all fruit erops can be increased by
spraying at the proper time. All these facts are now known and can be found in the
reports of this committee, in the experimental farm reports, or in the spraying
calendars; so, there is no excuse for any one in Canada who wants to know how to
protect his crops or to cope with many pests which they may know, oreven with
those which they may not know ; for they can get information easily, which will
enable them to fight in the best way most of their insect enemies.
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The operation of spraying has of course developed within the Iast ten or twelve
years; but it is now so well known that thousands of spraying pumps are sold in
Canada every year. Every fruit grower knows that he has to attend to this opera-
tion the same as he has to praning and to fertilizing the soil. Take for example the
potato beetle. Every farmer now knows that this insect belongs to a certuin class
of leaf-eaters for which we have a general remedy well known to all, viz., an active
poison like Paris green applied to the leaves and eaten with them. Then we have
special remedies for special pests and these can be got only from one who knows
them from special study; but the people of Canada are employing specialists to
work these out for them and they know that these can be got by writing to us for
them,

SAN JOSE SCALE,~REMEDY FOR FUMIGATION.

By Mr. Clancy :

Q. Is there any remedy found to be a preventive of the San José scale, con-
sidering the difficulty of reaching it? Would you recommend Paris green ?

A. Not for the San José scale which is a sucking insect. The scale insects must
have some remedy applied which destroys them by direct contact with their bodies.
The remedies are of two kinds : either a viscid remedy-such as oils which will run
all over their bodies and suffocate them by stopping their breathing pores, such as
petroleum or the various emulsions of kerosene or the lately recommended crude
petroleum, now considered one of the best remedies. Another method is suffocating
with gas such as hydrocyanic acid gas, which terribly poisonous gas is liberated by
the action of sulphuric acid on cyanide of potassium and water. Thus is generated an
exceedingly poisonous gas to all animal life. When dormant plants are exposed to
this gas for 45 minutes it does not injure the trees but entirely destroys the scale,

Q. That is not quite my question, What I asked was, in view of the difficulty
that has been found with these applieations, have such been found effectual in des-
troying the scale, always considering the means we have of treating them ?

A, Yes. The hydrocyanic gas is perfectly effective when applied in the proper
way and by specialists. 1t is a difficult matter, but any matter of difficulty may be
overcome. In California and many other places where there have been serious
visitations ot these insects this gas has been applied with good results. Prof. John-
son of Maryland, who perhaps has had more experience with the gas treatmeut than
anyone else in the United States, has had tents made by which he can cover over
the whole tree. He generates the gas inside the tent and has met with peifect
success, but this method is expensive and dangerous.

Q. 1 am asking this gquestion for information. Can you suggest a remedy that
the farmers can apply themselves ?

A. No, I do not think there is any remedy that the ordinary farmer can be
trusted to apply without danger to his trees or to himself.. The hydrocyanie acid
gas is 8o intensely poisonous that it cannot be recommended for gencral ure. On a
recent occasion, the rolling stock of a railway in South Africa having become
thoroughly infested with bed bugs, it was decided to fumigate the cars with this
poisonous gas. They closed up the cars, put in the acid and cyanide and left them
shut up closely. Within an hour everything inside the cars so treated is dead. It
is of course necessary to waich carefully that no one goes into these cars.

Q. I presume that application of this gas by farmers, considering the cost, would
have to be abandoned ? :

A. I donot know that. I would not say that it would have to be abandoned, but
thatit cannot be adopted as yet; that is the point I think. Bisulphide of earbon is
now largely used by pea merchants for killing the Pea-weevil. By knowing what
has to be done and doing it, the men who are handling it gradually obtain that skill
and method which enables them to do it withont danger; and now the ordinary
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farmer knows that if his peas are infested with weevils he simply procures a coal
oil barrel, puts his infested peas in it, puts some bisulphide on the top, closes it up
tightly and leaves it for two or three days and the bugs are killed. Many
farmers know this, but they do not all practise it, and consequently the Pea-weevil
is still very destructive. The stand I have taken about the San José scale is that we
have not yet got a practical remedy which the ordinary farmer of the country can

adopt.

By Mr. Cochrane :

Q. If that is a perfect cure, I lovk ai it ihis way: supposing I had an apple tree
worth so much, and this remedy is perfect. If you could apply it, the remedy would
not be as expensive as it would be for me to cut down the tree ?

A. No, but it would be exceedingly expensive for you and your neighbours to
have an accident or to try a remedy that failed.

Q. I am not talking about that, but I understood you say that there is a remedy
which is costly and would not be safe for farmers to adopt, but is safe when properly
handled ?

A. Yes, thatis trae. But everybody in the district suffers if the pest occurs
there at all and spreads.

By Mr. MacLaren :

Q. Are there specialists who could apply it safely ?

A. There are not enough specialists in Canada to do all the work. The Govern-
ment of Ontario has had to allow the treatment of trees and the country may have
to suffer for it. There are a great many things that have to be considered, and there
are a great many difficulties that have to be overcome. The treatment of trees is
Dot 80 easy as it looks, and my only reason for saying what I have said this morning
is that I do not want disappointed people afterwards to say: ‘ You gave us a remedy
for the pest, that was no good and hundreds or even thousands of trees have been
destroyed by being cut out that could have been saved if treatment had been allowed.’
We have done our best and pointed out the dangers.

By Mr. Cochrane :

Q. How far east has it got yet ?
A. Not quite to Toronto.

TREATMENT ACCORDING TO CLASS OF INSECT,—GREENHOUSES.

1 was speaking a few minutes ago of the different kinds of insects, those
which bite and those which suck their food. Those that bite ean be killed by
placing poisonous matter on their food. Those thatdo not bite their food,—such
as the San José scale, which is provided with a very minute tube through which
it sucks its food in a liquid form, must be treated in a different way. The most
useful substances for treating these are oils, such as kerosene and emulsions of
it, which suffocates them, also poisonous fumes or gas, bi-sulphide of carbon, when
rendered gaseous, and hydrocyanic acid gas. Fumigation with this gas has
been experimented with at Washington, very carefully, during the last two years,
and has been found to be the best remedy for use in greenhouses where many insect
pests -are sometimes found. The business of growing plants in greenbouses is
now becoming in Canada a very important industry, and as plants when grown under
glass are pot subject to many accidents which may oceur outside, they are frequently
attacked seriously by various insect pests, and are very difficult to treat on account
of the delicate natare of many of these plants,

It has been found that the treatment with hydrocyanic acid gas is valuable for
greenhouses. When it has been learnt by experiment what strength of gas the
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different plants will stand, it is only a matter of caleulating the cubic contents of the
greenhouses and then giving the proper quantity which can be used with safety.
There is probably a remedy for every insect known, but the difficulty is to get a
practical one to destroy them at a reasonable cost without injury to the plants.

Fumigation by hydrocyanic acid gus has been applied so successfully in treating
greenhouses that very much is hoped for from the method. The large violet houses
which in many parts have been established in Canada and become an important
industry are liable to become infested by an insect which has done much harm in the
United States and has also occurred in one of our Canadian houses. This is the
Black Violet Aphis, which is very difficult to treat, because the violet is a delicate
plant which will not allow the application of many remedies used for hardier plants.
But by the use of this gas we can now destroy this and all other insects in green-
houses. The gas is applied with care, then the windows ure opened to let the gas
escape as soon as its work is done and before the plants are injured. The great
danger, as I have said before, is its exceedingly poisonous nature.

I began to tell you, but was drawn away from the subject by a question, about
the famigation of a train in South Africa which had become badly infested with
bed-bug», this will illustrate how intensely poisonous this hydrocyanic acid gas is,
A Kaffir tried to go into the train to take a sleep, and when the custodian was not
watching for a moment, the Kaffir jumped up on the platform and tried to enter the
car, he merely opened the door and had not even passed the door when he fell
unconscious and it was two days before he got over the effects of inhaling the fumes;
80 you can sce that this gas is most intensely poisonous, Another name for hydro-
cyanicacid gas, is prussic acid, a better known name for this most deadly poison. Not-
withstanding all this, it is a practical remedy in the hands of specialists, I lay
stress on this, because if we are to recommend a remedy for use by everybody every
feature of the case has to be borne in mind, or some accident may happen or injury
may be done to trees.

RECENTLY APPEARED INSECTS,—THE PEA LOUSE;

I have eaid that there were few new insects to report upon this year, neverthe-
less there are one or two which I should like to mention on account of their import-
ance. Thedestructive Poa Louse. The pea crop this year was serionsly infested by
one of the plant lice, and it is a remarkable fact that this was an insect which never
before had been observed in sufficient numbers to attract the attention of specialists;
80 we had to deal'with what we call a new species, extending from the maritime
provinces in the eust to western Ontario, and north and south from central Ontario
to the sonthern states. The damage was enormous among the pea fields further
south, and in Maryland alone it is estimated that the loss was $3,000,000. Now, the
Ppea crop aloue is not a big one compared with other crops, and when it is found that
the loss in one state, and in this one crop, was as large as $3,000,000, it shows the
amount of injury sometimes done by insect pests. We had thisdestructive pea aphis
in Canada, but not to that extent, though many crops were reduced to half what they
should have been, The question naturally arises, are we likely to have it again next
year? From what we know of plant-lice, I doubt this; and I do not think there is
need for serious alarm regarding next season’s crop.

By Mr. Cochrane :

Q. How does it affect the crop?

A. It sucks the sap from the pea plants and they die,

Q. As though the drought had struck it?

A, Yes; it was thought by most people that it was the drought which caused
the injury, but when they went to look at the plants they found them covered with
green plant-lice. One fact which makes me think that this pest will not be serious
this year is that so many parasitic insects have been found accompanying the plant-
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lice. In some places this pest was so badly infested with parasitic insects that on
one farm in Maryland the farmer gathered up twenty bushels of green worms when
harvesting, These were parasites of the plant-lice. Each one of these worms would
require many scores of plant-lice for » meal, so that I hupe we need not have much
fear of many of them being found nextscason. InCanada we have also several kinds
of these parasites, and doubtless owing to their good work there was not so much
damage as further south. Not only was this pest found in the open field, but it was
very %ad in gardens, and I think there were with us more complaints from growers
of the flowering sweet peas than from farmers. Farmers are apt to take an outbreak
like this us a ealamity which has no remedy, but to grin und bear it, but gurdepers have
not to complain of such pests so often, and therefore there was more complaint heard
from them.

TREATMENT FOR PLANT LICE.

Those who grew flowering plants and looked after them very carefully were
very much tronbled and were sending frequently for remedies. The ordinary
remedies for plant-lice we found to be perfectly effective for these, and the simplest
remedy for plant-lice is whale-oil soap, now a well known remedy for this class of
insects, in the proportion of one pound in six gullonsof water. This remedyis rather
expensive, and except for garden or orchard work is not perhaps a practical remedy.
I should have mentioned, when you asked if there were any practical remedy for
San José scale, that the preparations known as whale-oil soaps are merely fish oil
soaps made with potash after a definite formula, Those secaps made by W. H. Owen,
of Catawba Island, and the J. B. Good Company, of Philadelphia,are good soups, and
the use of these if done as recommended becomes a practical remedy. The proper
quantity to use istwo pounds in one gallon of water. When bought inlarge quantities
these soaps are not very expensive—about four cents a pound, but even eight cents
in one gallon of water will be thought by many to be a very expensive remedy when
it has to be applied to large trees. If the soap has been properly made with potash,
it is not too thick for spraying when diluted, and can be applied with a spraying
pump. It is also claimed to be beneftcial to the trees. Trees which have been sprayed
as a general experience showing greater vigour. This is due to the amount of potash
which they receive in the soap. The insect can be almost entirely eradicated with
this spray. If two or three applications are made the trees will be fairly clean of
scales and much improved in appearance.

An inscet which has not yet given us much trouble in Canada, but which fruit-
growers in the province of Quebec must expect to be troubled with before long, is
the apple maggot, which is very prevalent in the states of Vermont and Maine. It
is a worse pest for the apple-grower than the codling moth, the caterpillar of which
attacks the apple chiefly at the core and then only eats its way out, leaving much of
the apple uninjured, The Apple Maggot is the maggot of a fly which perforates the
apple and pushes her eggs inside the flesh of the apple. From these eggs maggots
hatch soon after, and eat their way through the apple in every direction, spoiling it
utterly. There is no remedy which we can apply as a spray to reach this inseect.
The remedy which has given the best results is collecting the infested fruit after it
falls to the ground and destroying it with the maggots inside it, ro that they do not
mature to destroy the crop of the next year. The most profitable method of destroying
this fruit is to keep sheep or pigs in the orchard to eat up all windfalls as soon as
they fall, and in seasons when the crop is small this remedy is very effective. When
the apples are not abundant the animals all run to the spot as soon as an apple falls
and pick it up immediately. The collecting by hand and destroying it in some way
sounds easier than it tarns out to be in actual practice, Whenthere is a small ¢crop
it is easily destroyed, but in years when there is a large crop nothing is done, and
consequently there is a large increase in insects the following year. Itiscometimes
thought and claimed that in a season when the crops are small it is not worth while
treating orchards, but that of all seasons is the time to treat them most carefully,
because if you can keep your apple crop clean when it is small, you will get a mach
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higher price than in an ordinary year,and if you take pains to spray it, for the
codling moth for instance, and by so doing produee fruit in a perfeet condition, you
will have & much more valuable crop than your neighbours, who, on account of the
small erop, do not think it worth while to go to the trouble and expense of protecting
it and consequently get nearly every apple destroyed or injured by this inseet.
Therefore, when there is a small erop, everything should be done to produee it in the
best condition, s0 as to obtain the highest market prices, and by so doing and on
account of this work a better crop is insured the next year.

The apple maggot ought to be known to all who are likely to suffer from it,
and for that reason I have put illustrated articles on it in the annual reports of the
experimental farms. The apple maggot has spread up into Canada from the United
States to the sonth of us. There have been several instances of injurious insects
gaining aecess t» Canada in this wuay. That is they have been first introduced
there and later have spread to Canada, but while we suffer from this disadvantage,
our American friends give us also the great advantage of their special study of all
these insects and pests. The United States is undounbtedly the most advanced
country in the world with regard to the application of science to the ordinary mat-
ters of life. They have developed to a high point the economic study of the habits
of insects, and it is very seldom we get from the United States any insect without
being able at the aame time to get fiom their official publications the best informa-
tion available for the controtling of that insect.

PESTS THAT INFEST CATTLE,—TREATMENT OF.

An instance which occars to me now was the cattle horn-fly, which a few years
ago did so much injury by attacking our cattle and reducing the yield of milk and
beef. As soon as this insect appeared among us, knowing it was spreading from the
United States, we were prepared for it, and the best remedies known were used at once
and were found effective. Thelive stock interest is of course one of our most important
resourceu in Cunada, and the importance of protecting the animals from injury by
parasites is very well known, Every practical farmer knows that he must expect
in keeping stock, even with the best of care, occasionally to have some of his ani-
mals lousy, and a subject of frequent inquiry is: what is the best simple remedy ?
Probably seal oil with a little sulphur in it is as simple as anything which can be
recommended, or 1 part by weight of powdered sulphur to 5 parts of lard. Kerosene
emulsion we have also found excellent. There is no lack of remedies; the chief
trouble is they are not used. It is only the men who are in earnest in their work
that succeed; such men ave all the time writing to know what they should do, and
they apply the remedies when they learn them. The careful stock owner keeps his
herds clean, and in conseguence both he and they are very much benefited by it.
At this time in the year the warbles in the backs of eattle are beginning to show.
These are the large maggots found in tumours beneath the skin of cattle; they
originate from eggs laid by a large fly during the previous summer. At this time
in the year the swellings ou the back are begiuning to appear. The presence of
these disgueting parusites is very injurious to the stock owner and most painfal to
the animals, They can be best destroyed at this time of the year. By feeling along
the backs of the animals the lumps can be detected, and the maggots should be
destroyed by placing on the lumps a mixture of lard and sulphur, rubbing it in well,
and leaving a little lump of it on the small central hole which will be found at the top
of the swelling and through which the maggot breathes. There are many mixtures
which may be used, but I think that is the ximplest effectual remedy. The maggot
wastes away, the wound heals up and the skin is not injured. Like all other
remedies, if applied early it is most effectual and the loss is least.

By Mr. Cargill :

Q. What is the remedy for the Horn Fiy ?
A. The simplest remedy is & mixture of pine tar and lard in the proportion of
one part to ten. We have used this here foi the last four years and the cattle were
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treated in the pasture by the herdsmen putting a little on each animal when the fly
was most troublesome, and the annoyance soon stopped. It was puton with a eloth
and rubbed down the neck, chest, back and loins. For bulls which are shat up in
the stalls we found it simpler to spray them with coal oil emulsion, a mixture of
coal oil and soapsude. This is on the whole better than the tar, but it is not a nice
thing to make and we find many people prefer to use pine tar and lard.

By Mr. Cochrane :

Q. I don’t know how expensive it may be, but I have very often seen pine tar

used on calves,

A. Do you not mix it with lard?

Q. I just buy a little tin of tar and use it with a swab on the end of a stick.

A. It is more easily put on when you mix lard with it and just as effective.

Q. Yes, but spraying is not so effectual ?

A. Your remedy would be more expensive and more trouble, and would mat
the hair together more thaun the other does, which would make the animals nncom-

fortable as well as look very dirty.

THE PEAR-TEEE FLEA-LOUSE~~TREATMENT OF,

An insect which should be better known and which has been treated of in the
experimental farm reports is the Pear-tree Flea-louse, a rmall flea-like creature not
very general in Canada as yet, but which should be known by fruit growers. This
is one of the insects which passes the winter beneath the flakes of bark on the trees,
but only on the pear tres. Where the trees have rough bark itis a good method
to scrape it off with a sharp hoe not only to make the orchard look nesater, but to
prevent insects from passing the winter there. This should be done during winter
over cunvas spread at the foot of the trees. The insects are of course all torpid then
and it is not so much trouble to exterminate them as in the summer.,

By Mr. McGregor :

Q. Has your attention been called to orchards which look all right but won't
bear truit ? A man in my ~ection has a beautiful orchard with magnificent trees,
but he has never been able, with all his attention, to make it produce fruit?

A. Perhaps his trees are all the same variety ?

Q. No; I think he huas thirteen varieties,

A. We now know that with some varieties of fruit trees there are some which
cannot be fertilized with their own pollen. This is especially the case with plums.
I bave heard of some cases where the trees proved absolutely barren, or, at any rate,
could not be fertilized with their own pollen, This is the case, to a large degree,
with pears, and also, to some extent, with apples. As you say, however, that there
are other varieties in the orchard you speak of, that theory will not explain the
difficulty. I think if you ask Mr. Macoun, the horticulturist; he has had that
matter brought before him. There was one orchard near Windsor and one in Quebec
which I beard of lutely where no fruit could be obtained, but in these cases, 1 think
the orchards consisted of one block of apples of the same species, but that is not the
case here. 1 will speak to Mr. Macoun about this and ask him to speak about thas
matter when he comes before the committee.

Q. Does the goil have anything to do with it ?

A. No; an unsuitable or sterile soil would have the effect of throwing the trees
into froit. A very fertile soil, on the other band, would induce a growth of leaves
and branches, When a tree is placed under adverse circumstances, it endeavours to
overcome these in a special way, viz., by throwing all its energy into the production
of flowers and fruit, 80 as to save itself from extinction. This fact is taken advantage
of by horticultnrists when propagating new fruits. A large number of seedlings are
grown from seed, of which only a very small proportion will be found to produce
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fruit of a sufficiently good quality to make it worth while to save the trees. Their
quality cannot be judged until they come into bearing, and frequently this is not
until after many years of care. 1t is a common practice, however, to force these
geedlings into bearing at an earlier date thun would be the case under ordinary
circumstances, by pruning the roots severely. This has the effect of checking the
growth, and the trees, in trying to save themselves, produce flowers and fruit. I
would merely suggest that your friend might find it advantageous to try this experi-
ment and prune the roots ot his trees,

THE OYSTER-SHELL BARK-LOUSE,—TREATMENT OF.

A destructive inseet which has been too well known for over 100 years and yet
with regard to which we have yet something to learn, is the Oyster-shell Bark-louse.
With the exception of one or two small areas, this insect is abundant everywhere.
It is a rather inconspicuous insect and, while it does not bear comparison in this
regard with the San José scale, is still conspicuous enough to be frequently over-
looked until it is too late to save infested trees, The usual treatment recommended
is to spray the trees with kerosene emulsion, but this has not been found altogether
satisfactory. The spraying has been usually done before the buds burst in spring,
and again later during the month of June. The matter is again attracting special
attention with the object of getting a more satisfactory remedy. Trees will be
sprayed with various materials, and if a practical remedy can be discovered it will
be a matter of great interest to the whole country. Arrangements have been made
for spraying trees with whale-oil soaps made with both potash and sods, with pot-
ash and soda lyes, and with various preparations of petrolenm. Mr., W. T. Macoun
has been spraying some trees this winter with whitewash, which he believes to be
a auseful remedy. It is possible there may be something in this suggestion, for it
has been noticed for some yeurs that trees which have been sprayed regularly with
Bordeaux mixture to prevent the black spot of the npple and other fungous diseases
were not 80 much attacked by the Oyster-shell Bark-louse as others. This immunity
it was thought was probably due to the lime which would remain on the branches
after spraying, which it was thought was disagreeable to the young plant-lice at
the time they were looking for a place to establish themselves, The life history of
this insect is remarkable. It is only for two days after the young mite-like geale
insect hatches from the egg that it has the power of moving about; after this it
remains stationary, having attached itself to the young bark by means of its thread-
like beak. It secretes a waxy scale over its body beneath which the females luy
their eggs and then die. The eggs do not hatch until the following spring, and
although there is only one brood in the year, this scale insect increases with great
rapidity, so that they cover the whole tree, giving it a rough brown coating laid on
as evenly as if the trees had been painted. When a tree gets to this condition, it
seldom recovers. The same remedies recommended for tbe San José scale would, of
course kill this insect also, but they have not been generally adopted.

By Mr. Sproule :

Q. Did you ever try putting ashes on trees ?

A. Yes, ashes have been tried, and it is claimed with good effect. Ashes of
course contain both potash and lime, both of which are beneficial. The results, how-
aver, are hardly satisfactory enough for us io recommend the practice as a remedy.

By Mr. Cochrane:

Q. Do they get all over the trees ?
. A. Yes, and the best results are claimed to have come from applying the ashes
in the most unscientific manner one could imagine, namely throwing them up into
the trees with a shovel.
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Q. Yes, but I am talking about the lice?

A. Yes, all overthetrees. The best of results were claimed to have been obtained
by a farmer who took his cart into the orchard with the ashes in it and simply
shovelled them up into the tree.

By Mr. Sproule :

Q. That is what we have done ?
A. The material does not touch one quarter of the tree and a tremendous pro-

portion is wasted ?

By Mr Cochrane :

Q. Are the trees not more vigorous where the aches are used ?

A, Yes, but the advantage is gained from getting the potash on the ground
where the roots can feed on it, and the chief advantage I think in the ecase of infested
trees is from the vigour which the tree gets, owing to the ashes which fall to the ground.
The high cultivation of the soil in some orchards has been productive of greater
vigour in the tree, which has enabled it to throw off the effects of the injuries done
by ite insect enemies.

ROOT MAGGOTB AND REMEDY FOR.,

Another cluss of insects which we have been unable as yet to find a satisfactory
remedy for, is the class of insects called Root Maggots. Of these, those whieh
attack the different members of the mustard family, such as cabbages, caulifiowers,
radishes, &c., are the worst. When radishes are grown in gardens, these may be
protected by a mixture made some years ago by Professor Cook, of Michigan, and
known as the Cook Carbolic Wash. This is made of two quarts of soft soap boiled
in one gallon of water and one pint of crude carbolic aeid. This makes the stock
mixture of which you put one part in fifty of water when using it on vegetation. As
soon a8 the radishes come above the ground this mixture is watered freely over the
foliage and applied twice a week for three or four weeks, when it has the effect of pre-
venting female flies which lay the eggs from which the maggots hateh, from laying
their eggs at the roots. This remedy has been more successful with radishes than
with gnions, cabbages and cauliflowers, which is possibly due to the greater amount
of foliage close to the ground, where the eggs are laid and which would have the
effect of keeping the odour of the carbolic acid confined more nearly where the pro-
tection is required than would be the case with the other plants mentioned.

By Mr. Cochrane :

Q. Do they get in at the top ?

A. Yes; the eggs are laid just at the soil line, and the maggots at first burrow
under the skin of the root and work down until they eat all the root away. They
are very destructivo to caulifiowers, more perhaps than to any other kind of cabbage

lant.,
P There are a good many other kinds of insects which have been studied during
the year, but perbaps the committee has had enough for to-day.

CUT WORMS ON CORN.
By Mr. Sproule :

Q. Is that the same grub which eats the corn off when it comes up ?

A. Noj; that is probably a cutworm, a kind of caterpillar., The best remedy
for these is the one I mentioned before the committee last year—the bran and
arsenic mixture—which i8 very useful in gardem. Corn, of eourse, is grown in
large areas, which increases the difficuity of applying remedies; but in gardens a
mixture of Paris green and bran has given very good results indeed.
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THE BEETLE ON TURNIPS,
By Mr. Burnett :

Q. What is & good remedy for the Boetle on turnips ?

A. The best remedy is to dust the young plants with land plaster and Paris
green as soon as they appear above the ground. That has been found very good by
all who have tried it. We use it at the Experimental Farm every year and find it

pays us.
THE SPRUCE GALL LOUSE.

Q. What is the spruce louse ?

A. There are some inséets which infest forest trees which have received
attention. The Spruce Gall Louse is an insect which, although small, does a great
deal of injury to spruce trees, and, as spruce wood is now used so largely in the
making of paper, this insect has received a good deal of attention, particularly
through the newspaper press. Statements were made that the whole of the spruce
forests were going to be wiped out, but this is, I feel confident, ix fur too gloomay a view
of the case. Where trees are grown for ornamental purposes the Gall Louse injures
their appearance considerably, But, where they are grown for ornamental purposes,
they can be protected by spraying them with a mixtare of tobacco water and whale-
oil soap, as we have done at the Experimental Farm,

By Mr. Gould :

Q. Will they attack all kinds of spruce?

A. Yes, in time; but, strangely enough, although probably imported on the
Norway spruce, that tree in this ¢ountry has not been as much attacked as the
other spruces; but, no doubt, it has been attacked and no record made of it.

Q. I have some Norway spruce trees on my land that were not attacked while
others of a smaller size were,

A. That is one of the curious instanees of an insect being the natural enemy of
alcertair‘; plant, but under certain conditions not injuring it, Were the trees lately

anted
P Q. My brother got them as seedlings.

A. They were not planted this year ?

Q. No, five or six years ago.

A. T thought it might be some that were just planted.

Q. The large ones have been there twenty-five or thirty years and they are not
touched. The small ones were.

A. At the Guelph Agricultural College they have a large windbreak of trees
20 or 30 feet high, which are very seriously attacked.

DEFOLIATED SUGAR MAPLES.
By Mr. Cochrane : :

Q. What is your opinion regarding the maple trees that have been compietely
stripped of their foliage ?

A. About tapping them ?

Q. Will they be all right to tap ?

A. That will depend on the extent to which they were defoliated, If they are
not stripped again this year the injury will probably not be serious, but the question
of tapping them this spring is rather a serious matter for owners of sugar bushes,
and has been submitted to me several timer. After reflection, I thought it wise to
advise that some of the trees should be tapped a little; so that the owners should
not lose the whole crop, but might get some sugar for home use,

Q. There is a certain section of our country that the caterpillars cleaned out ?

A. Yes. In some districts it was much worse than inothers, butI think on most
of the trces there was afterwards a development of foliage to a greater or less
extent, and where this was the case some sugar would be formed. Trees which

1—2
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were able to lay up a good supply were probably not much stripped, and these
might be safely tapped ; but where there is little sugar this will all be required for
the trees and taking even the small percentage of about five per cent which is
usually drawn off when trees are tapped, might be very injurious to them.

By Mr. Burnett :

Q. Would you recommend seraping the old bark off apple trees ?

A. Yes certainly it would do no harm and would deprive some insects of a place
to pass the winter.

Q. And washing the trees?

A. Yes, as good a thing as any is simply to white-wash the trecs.

Q. With lime?

A. Yes, but that is an idea that some people do not like. In some parts of Eng-
land it is a regular practice to whitewash the trees, and often too this is done for nothing
but the neat and clean appearance; butit has also the effect of killing the eggs of many
insects. In answer to your question as to scraping trees, it would be very useful
against the Codling Moth which passes the winter as a2 chrysalis in crevices in the
bark. Whitewashing the trunks also prevents moss growing on the trees.

ENEMIES OF FOREST TREES.

There are a few more insects I intend to speak of to-day but I will merely refer to
them briefly in case any member wishes to ask yuestions about them. In the West the
spruces were injured last year by a sawfly like the one which destroys currant bushes
here. In addition to this considerable injury was done by the maggots of a gall
gnat which attacked the ash-leaved maples in the streets of Winnipeg, disfiguring
the leaves with fleshy swellings. Tam of the opinion that spraying the trees with whale
oil soap in spring will prevent the female flies from laying their eggs on the leaves.

THE NEGUND PLANT-LOUSE

has been treated very satisfactorily in some places with whale-oil soap and kerosene
emulsion, the standard remedies for all of the plant-lice. The aspen poplars in Mani-
toba were stripped entirely of their leaves in many localities by a smail beetle shaped
somewhat like the Colorado Beetle and belonging to the same family. This is the
Pallid Aspen Beetle. It has a green head and fawn-colored wing cases. It may be
treated satisfactorily with Paris green and water where this mixture can be applied.

By the Chairman :

Q. There was asevereaitack here in Ottawaand vicinity upon elm trees which bled
sufreely it was like turonthesidewalksand grounds. Was your attention called to that?

A. Yes, that was late inthe season. It was Ly one of the Plant-lice or Aphides. It
was not actual bleeding of the trees but the fluid came from the Plant-lice on the tree.
They emitted little drops of honey dew and these shot out like rain and the side-
walks on some streets were rendered disgusting. Around houses where these trees
were planted as shade trees, it was quite impossible to git on the verandahs or walk
on the paths with comfort. I do not think anything practical can be done to stop
this on large trees, but anyone who can look back for a number of years, will
remember that we bave had no such visitation before, and I do not think it probable
that we shall have a repetition of the trouble for some time. It was an unusual
visitation by a Plant-louse just as was the cuse with the destructive Pea Plant-louse.
This insect on the elms was a gray plant-louse which multiplied inside a distorted
and curled up leaf. This made it impossible to get at the colonies by spraying. It
is a well known aphis on the elm but one which does not often occur so abundantly
as to injure the tree.

AWNLESS BROME GRASS,

Before I sit down, Mr. Chairman, I hould like just to mention a few facts abuut
Awnless Brome Grass, a very valuable grass for all districts but particularly for the
North-west. [t has now been reported on by some thousands of farmers to whom
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we have sent seed and almost invariably—actually by all except two I think—very
favorably. It hasas I have said ona previous occasion apparently solved the problem
of producing a large crop of a succulent grass in our arid districts of the West. Not
only is it one of the best grasses for fodder or hay but it can withstand very
hard treatment and will flourish under varying circumstances. In the west it grows
well on dry hillsides, and in the provinces of Quebec and New Brunswick it has been
found a very good grass for swampy, mucky bottom lands.

By Mr. Sproule :

Q. What is the proper quantity to sow ?
A. For Ontario ?

Q. Yes.

A. Twenty pounds to the acre,

By Mr. Semple :

Q. Has it good fattening properties ?

A. Yes, its chemieal analysis is very good. I am almost afraid to talk about
this grass because one has to claim so mueh for it that one runs the danger of not
being believed. A remarkable fact is that the hay is little reduced in value by
letting it rtand till the seeds ripen, which is the case with very few grasses. In
Awnless Brome Grass this is due t0 a second growth of fresh root shoots. This
grass has many advantages. It will grow on dry land or wet land. It will grow
better than any fodder grass yet tried on the alkali lands of the West On Sable
Island it is being tried to hold the sand in place, and at the same time the Superin-
intendent, Mr. Bouteillier, reports very favourably of it as a hay producer.

By Mr. Cochrane :

Q. Can you seed it down with grain ?

A. The general practice is not to seed it down with grain but to sow it by
itself; however, I saw in the Nor'-west Farmer lately an account of a farmer seed-
ing it down with wheat quite successfully.

By Mr. Campbell :

Q, What sort of a crop does it yield ?
A, From two to four tons to the acre. Under irrigation at Calgary it gives an

€normous 6rop.
By Mr. Cochrane :

Q. Have you any reports from Ontario ?
A. Yes, but T have not pushed its cultivation in Ontario, because there are so

many other grasses we can grow. It will probably prove valuable in the western
parts of Ontario.
Q. We have found it difficult to get sced in Ontario?
A, It may now be purchased from all the leading seedsmen and a large quantity
now being produced in Manitoba and the Territories.

By Mr. Henderson :

Q. How many pounds are there to the bushel of this seed ?

A. I doubt if it weighs more than 16 or 18 pounds, for it is a light seed. I
should judge it would be about 16 or 18 pounds.

Q. Something like orchard grass ?

A. Very like orchard grass, not quite so light?

Q. Is it costly ?

A. It is very expensive still, 25 centsa pound insmall quantities, brought down
to about 18 cents in large quantities, I might mention that I have still about &
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hundred samples of seed left, and I should be glad to send some to anyone who would
like to try it.

By Mr. McNeill :

Q. One pound samples, I suppose?

A, Yes.

Q. How much will one pound sow ?

A. One pound will sow one-twentieth of an acre.
Q. I would be glad to get a sample ?

A. You shall have it with pleasure,

By Mr. Sproule :
What time is the best to sow this grass?
. In the spring.
By Mr. McNeill :

. Would it do to sow it in the fall ?

. Yes, but it wouid be better to sow it in the spring.

It has given as good results as timothy in the fall with us?

. Yes, but our usual recommendation is to sow it in the spring.

o

bOPO

WESTERN RYE GRASS.

Another good grass is the Western Rye Grass, a native grass brought to notice
by Mr. MclIver, of Virden, Manitoba, and I have also tried to make this better known
by sending samples of it out to correspondents. It also gives good results, being a
clean, straight, rich hay, the seed is easily cleaned, and any mixture of weed seeds
i8 easily detected. It is the celobrated wild ‘bunch grass’ of the West, but under
cultivation it becomes a better hay grass, much larger and more vigorous than the
bunch grass of the bunch grass country.

PASTURE MIXTURES.

Of many permanent pasture mixtures, the Central Experimental Farm mixture
that I have brought before the Committee on one or two occasions still continues to
give satisfaction, and I doubt if it is possible to get & much better mixture thanthat
which was published in the report last year, viz,:—

Lbs.
TIMOLhY. vveivue ereiens ciriiriiiiiiieees crieens e reen eaesnsateeeacae s 6
Meadow FeBsUe...ccvurs veuierres oeesiervenannae tearanne cinneens vecenins 4
Orchard grass......... ........ Meresret sreseneetiietasaeete cearareniananas 2
Kentucky Blue ......... oo coiiviiivniiniiiii e s e 1
Red TOP.ueni it vt ceceeccie e cea e, eeivenrreaes 1

Clovers,

Mammoth Red ......coviniiiiiiis it viiiiniiinnnn s e e 1
Common Red. ..o cvirviiiis voniiiiiieisinniennanes covenes raein eeane 1
AlBIRO.ceuercriiiniiier ve treniier iiiee sreens seee seeemeie e 2

BRIt e it cveece ceereeriineenres ceeettirassessennenasascecsss aanne s sansennon 2
Alfalfa.. ciie eiirier cerarininn ciitee civiees s eecessesieriete srresseseenarnes &
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TREATMENT OF NOXIOUS WEEDS,

By Mr. Sproule :

Q. You did not touch obnoxious weeds at all; I presume that will be done on
another occasion. Have you ever tried spraying for weeds?

A. T did not touch on that subject to-day because I took it up rather fully last
year. In my annual report this year will be found an account of some meetings
held in the west, at which the chief subject discussed was noxious weeds. Itis
a most unfortunate matter in the North-west Territories, The subject of spraying
to destroy wild mustard is probably the subject you refer to?

Q. One of them.

A. The subject of sprayiug weeds has come up several times and opinions
differ somewhatas to the value of this method. Theplan proposed of spraying grain
fields with sulphate of copper in solution to destroy mustard growing amongst
the crop, sounds nice and easy and certainly can be done; but I must confess I do
not think it is a practical remedy. I believe the best means of cleaning land of wild
mustard and all other annual weeds which sometimes spring up in fields of growing
wheat or the other small grains, is to work the surface of the land after the crop is
up, either with a weeder or with light harrows with sloping teeth. This will give
the young crop just as much benefit as the same operation is known to give a crop
of growing corn. Grain crops may be harrowed safely until the plants are 6 or 8
inches high. During the last three years this method has grown very much in
favcur in Manitoba and the North-west Territories, and much heavier crops have
been reaped than where the fields have not been so treated. This increase in the
crop is due not only to the destruction of the weeds, but from the great advantage
the crop derives from the extra amount of moisture held in the ground, in the same
way a8 i8 known to be the case when a fleld of corn is cultivated. No injury is
done to the wheat plants by the teeth of the harrow or weeder dragging them up.
The wheat seeds being sown with a drill, germinate and root much deeper in the
soil than the small weed seeds which are close to the surface. Spraying will certainly
kill the young mustard plants, but it is not such a simple operation as it sounds. In
the first place, a proper spraying pump must be provided. It requires 40 gallons
of water to every acre, and water is not always easily got near large wheat fields
in the West. On every acre at least 8 pounds of copper sulphate must be applied and
with the labour, the very lowest estimate of the cost is an extra $1 to every acre of
land under crop. Several of the large wheat farms of the West comprise many
hundreds of acres, and after the farmer has sown bis grain he sometimes never sees
his field again vutil he turns in the reaper. Inmy own experiments I used 2% pounds
copper sulphate to the 10 gallonsof water; butMr, Shutt finds that 2 pounds are suffi-
cient, This reduces the cost somewhat. Possibly this method may find favour on
small farms in the East, but in the West I maintain that the use of the weeder and
harrow is far and away abead of it as a practical method of clearing land of all
annual weeds, including mustard, for which alone it is recommended. Spraying to
destroy mustard is troublesome and expensive, while it is not more effective than
the use of a weeder and the application of the weeder to the growing crops is one
of the greatest advantages you can give them. It gives to the growing crop the
same advantage that cultivation gives to a field of corn after it comes ahove the
ground. In rome districts where there is in some seasons not quite enough moisture
to produce the very best results, this very weeding with the weeder gives the
wheat all the advantages of cultivation and enables it to produce better crops by
withstanding drought.

Q. Would you advise that for holding moisture in the soil ?

A. Yes, that is the very best means of retaining moisture. If the weeder is
turned on directly the weeds are above the ground, you can keep on using it until
the crop is six or eight inches high, to very great advantage of the crop and to the
sure destruction of the weeds. The only difficulty is that in a wet spring it is some-
times difficult to get on to the land, but this is the case always, no farmer harrows
except when his land is in proper condition, and there are very few springs when the
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operation cannot be practised. For the last 4 years in my lectures to farmers in
Manitoba and the North-west I have done my utmost to persuade them to adopt this
method which is well known and regularly practised by the best farmers in England
and Scotland. Several have done 8o and are well pleased with the results.

By Mr. Semple :

Q. Is there a danger of too strong a mixture of sulphate of copper hurting the
grain ?

A. Yes, if it is too strong, but if it is of the proper strength as advised by Mr.
Shutt, viz. 2 per cent it can be applied without injury to the plants.

TOMATO BLIGHT.
By Mr. Pettet :

Q. Have you had any experience with the tomato blight? I have seen some
that seemed to turn black around the blossom end and we lost three quarters of our
crop.
pA. Is it the plants or frnit which is spotted ?

Q. The fruit.

A. Yes, that is the Black Rot of the tomato, it is generally most abundant in
dry seasons and has been treated successfully by spraying the tomatoes with the
Bordeaux mixture, from early in the season. Some specialists maintain that this
disease is not due to a parasitic fungus primarily, but the black velvety fungus
merely develops on the tissues after they have become diseased from some other
cause.

By Mr. McNeill :

Q. What time do you spray’for the tomato blight ?

A. Very early; atthe time they begin to show flowers. In fact, with ours we
spray from the time they are pricked out in the beds; we keep them covered with
the Bordeaux mixture. There is another kind of fungus disease which destroys the
leaves, and the Bordeaux mixture is also the best remedy for that.

By Mr, Pertet :

Q. It was a dry season, with us.
A. The disease you refer to is generally worst in a very dry season.

CommITTEE Room No 46,
House or CoMMons,
Wednesday, March 7, 1900,

The Select Standing Committee of Agriculture and Colonization met here this
day at 10.30 o’clock a.m., the Chairman, Mr. McMillan, presiding.

TeE CHAIRMAN,—We have got Dr. Fletcher before us here to-day. At the
request of the Committee when he was here last week he was asked if it was possible
for him to come back and address us on grasses, Prof. Fletcher will speak to us
to-day on fodder grasses, pasture grasses, and noxious weeds.

Dr, James FrErcHER,—Mr, Chairman and Gentlemen,—At the end of the last
meeting of the committee, as the chairman has said, some of the members wished to
hear what had been done in reference to grasses and the fight carried on against
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weeds in different parts of the Dominion. I was glad to have an opportunity of
speaking further of these matters, because a good deal of attention has been given
them ; but, as they were treated of at so recent a date, I did not think it necessary
to take up the time of the committee unless asked to do so on this occasion.

FODDER VALUE AND 80IL USES OF AWNLESS BROME GRASS,

I took occasion at the last committee meeting to speak of the value of Awnless or
of Smooth Brome grass, It wasintroduced into American agriculture largely through
the work of our Experimental Farms, It is now well known and of particular value
in the North-West Territories and the drier districts of the West. It is ailso grown
in all the provinces and with a considerable degree of satisfaction, as is reported by
those who have grown it. As I said at the last meeting, the success which has
accompanied the growing of this grass is one which makes it hard to speak of it,
because no matter what the conditions may be it nearly always turns out to be the
best grass to recommend. In the fur West, in the alkaline districts of British Columbia
there are some small areas to which, by courtesy, the term arid is applied to a country
which is more nearly desert than arid, it succeeds best of any of the grasses which
grow without irrigation. Further east, at Calgary, where water is uvailable, it has
done remarkably well. Where water is not available it has done better than any
other grass, and in Manitoba it has now become a standard crop.

When you remember that it is only since the starting of the Experimental
Farms in 1887, that this country has known this grass you can understand how valu-
able it must be to become s0 well known in that short time. I learn from a recent
bulletin that it had been grown at the California Experimental Station in 1884, In
1885 seed was obtained by us from Russia and in the next season several small
packages were sent out to farmers in Canada, who we knew were interested in the
growing of grasses. As early as 1887 Mr. Routledge of Virden wrote down to us to
say that he had tried the grass with great care, and as fur as he could ree it had
settled the question of a large supply of fodder for dry distriets, in the West, which
at that time was known to be a most serious question. This was because the native
grasses which were then the only source of fodder in the West got lighter and lighter
as they were fed off and the land was brought under cultivation. There are many
kinds of native grasses varying in quality, but they must be re-seeded and treated
like all other grasses to get the necessary amount of fodder from them to make it
worth the farmers while to look after them.

On account of the success which has attended the cultivation of Awnless Brome
Grass in Manitoba and the North-west, others than farmers have tried it, and it has
been grown for such various objects as holding drifting sand in dry, sundy districts,
and it has also been found of great use in swampy bottom lands. In lands which are
too swampy for cultivation under general farm crops it is found to be so satisfactory
that some farmers who have tried it, now grow it to the exclusion of all other grasses.
Its usefulness, however, is greatest in the North-west. When folly tested by chem-
ical analysis, it is shown to be well worth growing, and the hay is nutritive and
palatable to all kinds of live stock. We have considered it so valuable that for the
last seven or eight years we have distributed a large quantity of seed to farmers, and
the success of the last few years warranted us in sending it out in one-pound pack-
ages, each of which is enough to sow one-twentieth of an acre, Its value is getting
to be recognized by secdsmen, and, when a piant once becomes known to them and
the demand lowers the price of the seed, it soon becomes established. We shall soon
have no further need to distribute this seed; but for the last four or five years we
have been distributing these one-pound packages, and these have been so much asked
for that it has now been tried in almost every part of Canada. We have some this
year, and 1 would be glad, as I said last week, if any gentleman who wants it for his
constituents to try, will give me their names and addresses. There is no large
quautity, but I think I have 140 or 150 of these packets left, and I shall be glad to
send them to any farmers whose names’are sent to me. A member asked me at the
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last meeting what the seed weighed per bushel. It is a light seed, and weighs only
14 pounds to the bushel, and the retail price in large quantities is now, I find, in
Eastern Canada 20 cents in large quantities, and 25 cents in small quantities, I
am told that in the North-west, where the grass is so largely grown, the farmers
have a lot of good seed which they are selling at 10 cents,

By the Chairman :

Q. Per pound ?

A, Ten cents a pound, yes. This seed is very good, and I found it advisable
last year to get all our seed from the North-west. We find that our western grown
seed is very good, and we have not the trouble of cleaning it from weed seeds, such
as are found in the seed bronght trom Germany. Germany produces grass seeds of
various kinds, and we find it a good country to get seed from, as they make a
specialty of collectiing seeds, either from wild plants in the mountains or from small
grass farms. Several bad weeds, however, have been introduced from Germany, so
that we are rather shy of getting seeds from that quarter if we can avoid it. As
for the wild seeds of the North-west, there is little danger of these being transferred
down here. Every plant has its own habitat. Those weeds which grow in the dry
West are not likely to become dangerous weeds in the moister atmosphere and con-
ditions which prevail in the East.

WESTERN RYE GRASS.

Another grass which we have grown with very great success and of which we
have distributed a good deal of seed, is the one to which has been given the name of
Western Rye Grass. This belongs to the same family as the Couch grass or Quack
grass, but has not the same bad habit of throwing out underground stems. Itisa
bunch grass, and is, in fact, the well known and famous  bunch grass ”’ of the West,
It grows abundantly in the fooi-hills and on the lower slopes of the Rockies, and
from its value as a grass for stock has given its name to the distriet which is known
as the ‘ bunch grass country.” Itisan exceedingly rich, palatable grass, and one
which, under cultivation, has given excellent results. 1 have here a sample of it,
and you can see what an excellent kind of hay it makes, a perfectly straight smooth
and clean hay. When grown in the arid districts of the West, it is very seldom
more than from a foot to eighteen inches high, and when looking across a bunch
grass country, it looks only about a few inches high; but on examining it, it is
found to be from a foot to eighteen inches high.

This sample was grown in Quebec Province, and it is the same grass grown
from western seed. It has the characteristics of excellent hay in that it is clean
and straight, so it can be easily handled. It produces seed profusely, which is easily
cleaned and handled. 'The quality of the grass and hay are excellent. Moreover, it
has given almost as heavy crops as the Awnless Brome grase, and those who have
grown it have been well satisfied with it. It has been distributed to a smaller
extent than the Brome grass, because when growing it does not appear to be so
attractive. Anyone growing the two grasses together, and judging from appearances
alone, wounld never think that this was as heavy a cropper as it is,

This is a very valuable grass well worth growing in the West, It is not trouble-
some in the land in any way.

By Mr. LaRiviére :

Q. Is that an imported grass ?
A. No, it is wild in Manitoba and the Territories. It was brought to my notice
first by Mr. McIvor, of Virden, who has cultivated it for many years,



INSECT PESTS, GRASSES AND WEEDS. 25

APPENDIX No. 1
By Mr. Burnett :

Q. Is the Brome grass suitable for high land, or is it liable to winter killing ?

A, It stands the winter very well indeed, both at Indian Head where they have
long winters with the thermometer low and little snow, and at Brandon in Manitoba.
I had a long letter a couple of weeks ago from Algoma, in which it was stated that
this grass was exposed to a temperature of 60 below zero, which is not unusual in
that country where they generally have a good depth of snow, but they had none
last year and the Brome Grass is in excellent coudition this spring. This letter was
from Mr. Aaron, of Wabigoon.

By Mr. Erb:

Q. On the farm here have you tried it in large fields ?

A. Yes, on patches of a few acres, and last year on several acres. We have had it
on one-tenth acre plots and obe-twentieth acre plots for some years, and last year
we had three or four acres in it.

By Mr. Sproule :

Q. How does it yield in tons per acre ?
A. It gives a very excellent yield, as much as three or four tons to the acre.

By Mr. Semple :

Q. How much does the rye grass yield to the acre ?

A, It is not easy to judge here bulk for bulk, but it is a heavy grass and yields
from two and a half to three and a half tons under high cultivation in Manitoba.
There are several reports upon it in the Experimental Farms Reports, both by Mr,
Bedford and Mr, Mackay.

Q. Does it grow well in Ontario ?

A. It has never been cultivated very much in this province, and might not be
considered a sufficiently productive grass for the East. It is more of a dry land
grass, Here we have Meadow Fescue and Orechard Grass, and other succulent
Eastern grasses. Our methods of farming seem to require something different,
Where we can grow Indian corn, there is no grass that will give the same crop acre
for acre and Indian corn under the same caltivation will probably produce more to
the acre than any other grass that is known in Western Ontario. During the late
three or four dry seasons the cultivation of corn seems not to have been as satisfac-
tory as it was in the past, and some farmers have been growing a new crop for early
feed—a combination of peas, wheat and barley or oats, a mixture of peas with one or
two kinds of grain, a bushel each to the acre and cut just as the seeds are ripening.
Some farmers write that they thought they were going to give up corn and use this
new crop. I believe, however, it would be a great mistake if they did, because
Indian corn is a very valuable crop in this country, and I cannot understand why
farmers in the western districts of Ontario should think of giving up corn, because
corn will stand as much, if not more, drought than any grass we know, if properiy
cultivated during the hot weather.

By Mr. Cochrane :

Q. Is not corn a more exhausting crop to the soil than grass ?

A. Yes; but Ido not know that it is an unduly exhausting crop; thatis simply a
question of balancing accounts. It is a question of debit and credit, It pays to grow
corn well and give it plenty of manure and all the cultivation it requires. I think
Where some farmers fall short is in the smount of cultivation of the soil after the
trop is up. But, of course, there are men here to-day who know betier than I do
Wwhat can be done in Western Ontario, having themselves worked the land. I have
only examined the crops when visiting the districts.
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By Mr. Cochrane :

Q. But you must have a certain amount of grass seeded down to have a proper
rotation ?

A. Undoubtedly, but the question was the giving up of corn because of the
drought.

Q. The gquestion is how this grass compares with other grasses in Ontario ?

A, I would not cultivate any mixture instead of corn in a country where corn
can be grown successfully.

By Mr. Bell (Addington) :

Q. You say it would be foolishness for any farmer to give up corn for these
grasses ?

A. I think it would be foolish to give up corn in any place where it will grow.
The grass I have mentioned is not a substitute, Itisa permanent grass very suitable
for cultivation in the West where corn will not grow; when once sown it will re-
main in the ground for several years. In the West it is a very valuable grass and
my object in bringing it before the Committee is to show you a valuable grass, one
of our native grasses and one that should be advertised freely, as it can be through
this Committee in the same way as the Awnless Brome grass has been, which I claim
is one of the most valuable grasses we can grow onthis continent. One of the ways in
which Brome grass has been brought to the notice of farmers is through the reports
of this Committee and from having members of the Committee let people know of it.
We have sent out many samples as I said at the last meeting, and I only know
of one or two who were not pleased with it. This is somewhat remarkable because
it has an underground root system similar to the well-known enemy, Couch Grags,
but it has the very great advantage of producing a large amount of feed which per-
haps overcomes this objection, and the objection has never been mentioned by those
who have tried it. It is generally brought forward by those anxious to know before
planting it if it can be got rid of, It certainly can be got rid of. In the West, where
summer fallowing is part of the recognized rotation of farm work, there has been no
trouble in killing, it by breaking and backsetting at the proper time. In the moist
lands of the East it can be overcome by deep plowing and the ordinary methods of
eradicating perennial plants,

By Mr. Hurley :

Q. Is not the Brome grass the same ?

A. Tt is the Brome grass I am speaking of.

Q. We sowed some of it and we cannot get it out ?

A. 1 think you can get rid of it by the ordinary methods of cultivation, at least,
we have found this to be so on the experimental farm, :

Q. Is Brome grass a permanent grass ?

A. Yes, both of them are permanent grasses that I have spoken of. In fact
the Brome grass does not make its full head of growth until the second year. A
great many reports have been received from those who had received samples, saying
that the first year it was very thin and they were afraid it had not taken, but the
second year it was an excellent crop, far surpassing their anticiptations.

By Mr. Featherston :

Q. It stools out ?
A. Yes,
SEEDING BROME GRASS.
Q. Like timothy ?
A. Very much more than timothy. Ope of the troubles we found in getting it
introduced was that a great many people did not understand it, there was such a
diversity of opinion about the proper amount of seed to sow. We recommend 15 to
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20 pounds to the acre, but in the last issue of the Nor'-west Farmer, a writer there
says he used only 8 pounds to the acre, and drilled it in with grain and got excellent
results. I saw some of the crop be referred to when I wasin the West last summer,
and it was a splendid sample. He used 2 bushels of pease to the acre and seeded the
grass with it. That was only 8 pounds to the acre, and he fourd it thick enough.
With seed sown in drills much better results are obtained than when sown broadcast.
There is a great deal of the seed wasted in broadeast sowing. Birds pick up a great
deal of it thatis not buried, and those seeds which are not buried deeply will germinate
quickly and are dried up for want of moisture, so that much of the seed is wasted.

Q. If the ground was rolled just after seeding it would cover up that seed ?

A. Of course it would to a large extent, but unfortunately it is not very often
rolled ; farmers just simply barrow in the seed and then leave it to take its chance,

By Mr. Bell (Addington) :

Q. This Brome grass, how does it succeed on damp soils like muck lands ?

A. Tt has done well in New Brunsuick on black muck lands, even where there
was little soil. It has done very well indeed in some of the interval lands both in
New Brunswick and in the province of Quebec,

TIMOTHY AND CLOVER HAY,
By Mr. Erb -

Q. What are its advantages on soil like that on the Ottawa farm ? Would it be
advisable tosubstitute Brome grass tor timothy and clover for the bulk of the hay crop?

A. No,timothy and clover hay not only is of very great intrinsic value butit has
an artificial market value too. Its intrinsic value is attested by the fact that the
Government when sending the large gquantity of hay recently shipped to South
Africa asked for nothing but timothy and clover, this mixture was wanted becaunse
it was known to have great value, Besides it would be no gain to a farmer to sub-
stitute anything for timothy and clover even if it had greater intrinsic value unless
that fact were well known and acknowledged; for people would not buy it; you
would be out of the market. Timothy and clover is a hay whichsells in the market
on sight. Anyone who has a good crop of it knows he can sell it ; therefore, it
would not be advisable for a farmer to substitute Brome Grass for timothy and
clover, unless he were growing for his own use, in which case of course it would be
for him to consider which he would prefer. It is very hard to substitute anything
for timotby and clover on the market. You can add to this supply of feed by
growing corn for feeding green or as ensilage. If you have rough lands that will
not produce timothy and clover you can then grow Brome Grass to advantage. A
great deal of attention has been given to this grass in the interest of the Western
provinces because some years ago we knew little about the climate and what crops
would succeed, and there was no experience to draw on with respect to what other
people had grown successfully. We had therefore to watch carefully and study the
requirements and possibilitivs of a new country. All over the North-west Territo-
ries we have excellent men as correspondents who are accumulating information of
value to themselves and others; the farmers there are I think more of a reading
clags of men than we have as a rule in the East. 1 find thatall the farmers there are
keen to know what is best for them to do and they read religiously the agricultural
journals, You can hardly go into a bouse that you can’t find three agricultural
papers there, the Nor'-west Farmer, the Farmers' Advocate and the Weekly Star.

By Mr. Broder :

Q. They have more leisure time ?

A. I do not know about that. I can’t say anything about that, but I do say
they want to know. On account of the difficulties of the situation more effort has
been made to try new crops in that country and Awnless Brome grass has been one



28 DR. JAMES FLETCHER,
63 VICTORIA, A. 1900

of the valuable results of these efforts. In the East as I have mentioned, we cannot
do without corn. It is a most valuable crop and we must stick to it, In this part
of Canada where we never have either heavy failures or prodigious successes, but
always get a pretty good crop, we can try nearly all the crops recommended for
farming in Canada. But when we get down to the sea, to Nova Scotia and in
British Columbia, we find more nearly the English conditions and ¢an make use of
information found in English books and papers. To give an illustration of this, in
Nova Scotia and the other Maritime Provinces they can grow to perfection many of
the rich English grasses that we can’t succeed with here at all. Anyone that takes
apy interest in the hay crop always likes the Sweet Vernal grass, which smells so
very sweet. We can’t have it here, simply because it will not grow; but in Nova
Scotia it grows and succeeds very well, and in British Columbia the same, In Nova
Scotia, British Columbia and New Brumswick it grows well. Then there is the
Meadow Foxtail which we can’t grow up here at all, but in Nova Scotia it succeeds so
well that it has become wild and is somewhat of a nuisance in hay meadows. Asit
ripens earlier then the other grass, it is always ripe and at its prime before the
other grasses are ready to be cut for hay.

MIXED GRASSES.

In mixing grasses for pastures or for hay, it must be considered when the dif-
ferent grasses used will be at their greatest state of perfection, With hay grasses
that is almost invariably when the flowers have passed away and the seed has begun
to form ; the food elements are then distributed evenly throughout the whole plant,
and if the grass is cut at that time, it is more valuable for feed than later. After
that period a large proportion of the nutritious principles is transferred to the
seeds. Comnsequently, unless grass is cut before that takes place, its food value is
very much reduced. Awnless Brome grass is an exception to this rule, for although
nearly all grasses are reduced in valune as the seed ripens, from a special circum-
stance, Brome grass is not, and the hay upon which the seeds have been allowed
to ripen before cutting, is worth almost as much as though cut at an earlier stage.
This is due to the fact that, as soon as the seeds form, a new growth of young shoots
takes place from the root, so that the late cut hay is heavier and thicker and of an
equally good quality as that cut in July when the reeds were just forming. A great
deal of the hay made by Mr. Mackay during the last yearor two at the Experimental
Farm at Indian Head was Awnless Brome grass from which the seed had been
threshed. This was because we wanted the seed and we found the hay equally good.
Of course a grass that is allowed to ripen its seed draws off a larger amount of nourish-
ment from the roots than it is advisable to take if heavy crops of hay are to be cut
for more than one or two years. Where the seed was allowed to ripen we found
that the next year's crop was very much less. If Brome Grass or any other grass
is grown for hay only, it is advisable to cut it as soon as possible after the flowers
have fallen, and then in those kinds which give an aftermath you have a good crop
in the autumn and without the same weakening effect on the plants which I have
referred to.

PROPORTIONS FOR MIXED SOWING OF TIMOTHY AND CLOVER.

By the Chairman :

Q..There is just one important pointin regard to the mixture of clover and
timothy in hay for sending to the old country: There is such a large quantity going
this year and Canadian hay is taking such precedence in the English market and
as there may be a very extensive trade spring up, I think it would be well if you
could say how much clover should be put in to give the best mixture.

A. I am afraid that I cannot answer that question off-hand, because clover
in a certain sense bas an artificial value. To find out what proportion these
plants should bear to each other, we have mixed clover and timothy together
in various guantities and find that a mixture of 12 lbs. of timothy to 8 lbs.
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of clover gives the best crop with us here on the experimental farm. Many farmers
in Western Ontario, sow less timothy than 12 lbs, and do not care to grow clover as
much as we do here. In some places they seed down with as small a quantity as 4
1bs. of timothy and get a good crop If we were to sow only 4 lbs. timothy here, it
would not give us any crop worth cutting. We have tried at the experimental
farm a large number of mixtures, starting with 4 1bs. of each and running as high
as 16 lbs. of each, and we found, as I say, that the mixture which gave us the best
hay and the largest quantity of it was 12 lbs. of timothy and 8 Ibs. of clover. The
proportion of clover which should be allowed in hay of first quality is to a large
measure a matter of taste. Some people won’t buy hay if there is any clover at
all in it.

By Mr. Featherston :

Q. That is for horses only ?

A. Yes, I know; but I am speaking of the market, and the requirements of the
market seem to vary. A few years ago in the market here in Ottawa, buyers
would have no clover in hay. If theve was any clover among hay, they would
decline to buy it and say: “ We do not want any clover in hay.” Last year, however,
opinion had changed and mixed hay sold well here. The only answer I can give
to the chairman’s question then is that with us here a mixture of 12 lbs, of
timothy and 8 lbs, of clover has given the heaviest crop of what we consider first
class hay for all stock.

By Mr, Cochrane :

Q. Has the experimental farm any knowledge of the proportion of clover and
timothy which was shipped to South Africa?

A. Yes. I do not myself know exactly what the proportion was; but I think
about 1 or 1 of the hay was clover, it was examined by some of our officers and no
doubt they had a fixed standard.

By Mr. Broder :

Q. When you want to feed hay to cows, the mixture of clover with timothy is
right, but for horses you want clear timothy.
A. This hay was for horses, mules and oxen.

By Mr. Featherston:

Q. 1find that hay which is made up of half timothy and half clover, sells
better in the English market than hay which is all timothy.

A. Do they like as much clover as that >—Welil, the mixture of 12 lbs. timothy
and 8 lbs. clover which I have mentioned would about give half and half, but what
was demanded by the goveroment for South Africa, was, 1 think, a smaller propor-
tion of clover than that.

Mr. CocHRANE.—It seems to me, Mr, Chairman, that this is an important point,
because if there is & market we want to know what its conditions are and what is
the class of hay which sells best.

The CHAIRMAN. - That is the very reason I asked the question, because it is of
great importance o know what the best quality of hay for that market would be.

Dr, FLercHER.—Well, if hay consisting of equal parts of timothy and clover is
required, seeding with 12 pounds of timothy and 6 or 8 of clover will about give that
proportion the first year; in the second year the timothy will preponderate; but, as
every one who has grown clover knows, this crop is very much affected by the season.
In the first year after seeding, clover makes the bulk of the crop and holds down
the timothy, but in the second year the timothy gets the upper hand. I believe it
is impossible to give the exact amount of seed which would produce hay with
certainty which would be half and half.
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By Mr. Cochrane :

Q. There was a thought struck me in what you said about Brome grass. Did
I understand from you that, if we had Brome grass, it would not do to sow peas
with it, the roots would be so troublesome ?

A. No, I didn’t say that. I don't think that you would have very much trouble
in doing that, If you wished to do so, you could certainly sow Brome grass with
peas. Peas would not be a very good crop to sow grass with, because peas cover
the ground so thickly that they would smother out much of the grass.

By Mr. Wilson :

Q. What is the smallest amount of seed from which yon can get a good crop ?

A. Do you mecan here in this district?

Q. Yes, of timothy,

A. Well, about the best mixture was 12 pounde of timothy and 8 pounds of
clover; but in favourable seasons less seed will answer. Clover is so apt to be
winter-killed, that unless plenty of seed is sown, an occasional cronis sure to be lost,
With the quantities I have mentioned we have never had a failure.

Q. Some people say 6 pounds is best.

A. Yes, that may be enough in some localities, and in certain seasons; but the
mixture | have given you is the one which we have found from our experiments
here to give the heaviest and surest crop.

By Mr. Calvert :

Q. A good deal depends on the land and the season ?

A. Undoubtedly,and also, I think it depends largely on the amount of generosity
which a man feels when he is buying seed. Plenty of people would sow more seed
if they were wiser. One trouble we have among farmers in Canada is that they
sow too little seed. If a man would spend a little more when buying his seed he
would find it pay him well; a few cents saved in buying a pound or two less seed to

the acre is very poor policy.

By Mr. Bell (Addington) :

Q. In your opinion the mixture should contain not less than 12 pounds timothy
and 8 pounds clover?

A. That is my opinion.

Q. That is my opinion too.

A. We cannot sow less and get sure crops every year.

By Mr. Semple :

Q. It depends on the season, whether moist or dry ?

A. Yes. We never had such clover in this country as we had two seasons ago.
It was as high as my waist and as even as a billiard table. The condition of thesoil.
also makes a difference. When the soil is moist every seed you put in will grow,
both of timothy and clover. With all the conditions favourable, less seed is required
to get a good catch. [t is even possible, if the quantities I have given are exceeded,
to sow too much seed, when the young plants crowd each other and do not develope

properly.
PROPERTIES OF VARIOUS NATIVE GRASSES,

I will now draw your attention to this sample of native grass which closely
ressembles the Awnless or Smooth Brome grass, it is known as the Western Brome
grass (Bromus Pumpelliamus). It is common in the foot-hills of the West. It has
given good satisfaction in some districts; but its usefulness is much more limited
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than that of the Awnless Brome grass. It does best in the foot-hills, growing
generally in woods or in coulees, and gives better results there than even the Awnless

Brome,
BALD WHEAT GRASS.

Another native grass which I will call your attention to is this of which I have
a very fine sample with me to-day. It is called the Bald Wheat grass (Elymus
submuticus). You see that the head bears a close ressemblance to an ear of beard-
less or bald wheat. It is an exceedingly heavy cropper and is of very good quality.
1t gives little aftermath but farnishes a large crop of smooth clear, heavy hay, of
good quality. The head contains much grain if the hay is left until the seeds form,
For some reason, this grass has not become a favourite with farmers; but I consider
it well worthy of more attention than it has received.

By the Chairman:

Q. Where does it come from ?

A. Tt is found in Manitoba along the river sides, and is a western variety of the
Virginia Liyme grass. It is a very rich and heavy grass, and gave the heaviest crop
on our experimental plots of all the native grasses we have grown.

I will row show you a very fine sample of the ordinary timothy which was
grown in the Algoma district, and it illustrates how well fitted that country is for
growing timothy.

By Mr. Bell (Addington):

Q. T think that is rather above the average?

A. Yes, undoubtedly it is. 1t was sent in, however, as an ordinary sample,
Timothy seems particularly well adapted to that northern country. I once collected
a bunch of it at Sudbury while walking along the railway track and was able to
gather quite a large bundle of which the stems were actually 7 feet high, This was
several years ago, before the vegetation in that district had to such a large extent
been spoiled by poisonous fumes from the mines. It seemed extraordinary to me
that timothy should grow to such size on the bare clay banks of the railway where
there was apparently little food for it.

Of course, it does not attain any such height as that I have mentioned when
cultivated in fields at Sudbury.

NORTHERN BLUE JOINT.

Another excellent native grass to which I will draw your attention is the
Northern Blue Joint (Deyeuxia Langsdorfii). It is one of the few grasses that will
grow actually in water. It grows naturally on cool damp rocks and by lake and
river sides. It is closely allied with the Common Blue Joint, and, like it, is essen-
tially a low land grass which produces a large crop of soft leafy stems. The only
trouble is that it is hard to get the seed to ripen well and the seed is not to be bought
in the market. Every one who sees this grass growing at the experimental farm
asks for seed and every seed we can grow is sent out to correspondents; but I have
0ot yet been able to get a sufficiently large amount of seed to get it thoroughly
established. It is a form of the ordinary Blue Joint found all over the continent,
which is also very good grass. Some farmers have collected the seed of the latter
on their farme and cultivated it to some extent, The Northern Blue Joint was
collected on the rocks north of Lake Superior and is rather a better hay grass than
the ordinary form, the stems being more slender and bearing more leaves.

By Mr. Calvert :

Q. Will it grow well on high lands ?
A. Not very well on high dry lands, but in lands suitable for ordinary crops it
8ucceeds admirably. The Grass Plots at the experimental farm are neither very
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high nor very low where this is grown. There is one low part at the bottom and
the land gradually slopes up to a higher level. The plot of this grass is about half
way up, so that it will succeed very well on ordinary farm lands.

DROP-SEED GRASSES.

I now show you samples of two grasses which I think will be thought to be of
considerable value when they are more cultivated. They both belong to the same
family of grasses called the Drop-seed Grasses. They are very late in maturing ;
the hay is not ready for cutting till August, and a good succulent crop of hay in
August is very valuable in many parts of the country. The hay is particularly
heavy for its bulk, nutritious, and much relished by stock. The stems are rather
harsh and woody at the base, but there is a sufficient quantity of good succulent rich
grass at the top to render these grasses well worthy of caltivation. They are known
by the names of Satin Grass and Wild Timothy. As can be seen from the sample 1
have here, the heads look something like timothy although the two grasses are not

at all closely related.
FRINGED BROME AND HOOKER'S BROME,

I will now show you samples of two more kinds of the Brome grasses, one men-
tioned because it is not particularly valuable; the other because it is. I speak of
the first one because it is an attractive looking grass and many farmers throughout
the country who have become interested in grasses and were looking out for new
grasses have almost invariably hit on this one and cultivated it to some extent. It
grows three or four feet high and produces much seed; but I do not think it is as
well worthy of cultivation as many others. The seeds very soon become hard. There
is an enormous amount of seed and the weight of hay produced per acre is light for
the amount of growth. It is called the Fringed Brome, and it is recommended by
many writers on grasses ; but is a grass I do not feel inclined to recommend.

On the other band there is in British Columbia a wild grass growing in the coast
range and on Vancouver Island, which produce a heavy crop of rich suceulent grass.
Although sometimes rather small this grass is well worth caltivating. It is a peren-
nial grass and late in the season produces a heavy aftermath. This grass is of value
because it gives a crop of green grass at a time of the year when most grasses are
dried up. It is called Hooker’s Brome grass and is very much like Schrader’s Brome

grass,
By Mr. Featherston :

Q. Have you grown that here ?

A. Yes. This sample was grown here. Itis not a very tall grass. It looks
better tied up in a bundle in this way than it does when the plants are growing
wild ; it has rather a drooping habit, but we take the weights of each kind we grow
and thus have learned that it produces a heavy crop. It is a grass that has been
grown for a good many years by Mr. Duncan, of Duncan’s, Vancouver Island, and
he has a plot of it which he saves until later, when his other grasses have been fed off.

TALL OAT GRASS.

I have here a bundle of Tall Oat-grass, a grass which under the name of
‘Fromental’ has been grown to some extent in the Province of Quebec. I do not
consider that it is a grass of any particular value either for cultivating alome or
even for mixing with other grasses, becauses it is not a grass that produces a very
heavy crop. Most writers who have referred to it state that it has a bitter prin-
ciple. I have never been able to detect this myself; but it is claimed that this is one
reason why it is so useful, because it acts as a tonic. It is rather a nice looking
grass but we have other grasses much better, and I do not think it should be
recommended for very extensive cultivation. In theautumn it throws up long leafy
barren stems, that is without flowering heads, but bearing leaves all the way up
the stem. A good point is that the seed is always abundant and can always be
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obtained from seedsmen. This is a rather important feature because there are many
grasses 1 would like to recommend if the secd was available, but unfortunately it is

not.
ONE SIDED WHEAT GRASS.

I bave here a sample of another very heavy native grass which, however, has
not proved attractive to farmers and they do not eare to bother with it. It is the
one-sided Wheat-grass, a native that preduces a heavy crop. Farmers who have
tried it generally say it is a good grass, but do not raise it again. There is a good
deal of beard about the heads, and I think that is the reason farmers baven't taken
to it. It is a very heavy cropper.

The T'all Fescue is one of the most valuable English grasses, and has been iutro-
duced into all parts of Canada. It is very valuable in Nova Scotia and the other
Maritime Districts, both on the east and west coasts, It is also useful in Ontario, Tt
is a deep feeder but one which is rathera heavy feeder on the land, and possibly, for
that reason, I think it has not been accepted to the extent it might have been. It
is certainly a very valuable grass, very succulent and always a heavy cropper, parti-
cularly for the first three years.

Red Top is a grass which should be sown in all wet land, and particularly on
such lands as are too wet for general farm crops. It is now thoroughly established
as a wild plant in all parts of the country and can easily be distinguished in low
land by the feathery reddish purple heads and slender stalks. Some of its special
uses are that it forms a thick bottom in hay, and on wet boggy 'ands which will not
bear the weight of stock it soon forms a tough sod which prevents animals from
sinking. The hay is light but of fair quality, and it is well to put some in all mix-
tures for low ground,

RHODE ISLAND BENT GRASS

Is a grass which grows in the Maritime Provinces and is very often recom-
mended for lawns, but it has no special characteristics that make it preferable to
the ordinary Red Top, and as the seeds are very much more expensive, the ordinary
Red Top answers as well. It is rather finer and has a better colour but has no
especial agricultural value. It makes, like Red Top, a thick bottom, which is one
of the desirable features of a good hay grass.

FOWL MEADOW-GRASS.

I have bere a bundle of a grass of much value which in Manitoba is known by
the name of ‘ Red Top.” It is not Red Top, nor does it belong to the same family;
the proper name is Fowl Meadow grass. It is one of the Poas and is much more
nearly related to the Kentucky Blue grass. It is an extremely valuable grass,
which grows in low lands and is particularly abundant around the large sloughs
which you find in the wooded country of the North-west Territories, and wherever
there is an extensive hay slongh in Manitoba it is almost invariably covered with
this grass to the exclusion of all other species. It has a special value, because, like
Awnless Brome grass, after the seed is ripened, it throws out fresh shoots from the
stems which remain green, giving the grass extra value, from this special circum-
stance.

KENTUCKY BLUE GRASS OR CANADIAN JUNE GRASS

lsone of the most valnable grasses that grows, and, best of all, it is a grass that
is known to everybody. It is a grass that invarious forms is native all over Canada,
and it has also been introduced under the name of Smooth-stemmed Meadow grass,
which is found in the English catalogues. These forms all resemble each other
somewhat, and it is difficult to separate the native forms from the imported. The
variations are chiefly in the number of stems produced, or the quantity, length or
colour of the leaves, Some are much more valuable from an agricultural stand-
point than others. By selection, exchange and collection of seeds from a great many

1—3 :
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districts we have now growing at the experimental farm six varieties which are all
distinet, not so easily separated by the botanist, because they are much alike in
important structural characters; but to the agriculturist they are all distinguishable
either from the lateness of the season at which they flower, the leaves, or the thick-
ness of the bottom growth. Some of the Manitoba forms have very few stems and
one of the forms found growing wild at Glacier in the Rocky Mountains is
exccedingly leafy. Asa lawn grass for general purposes this is the most valuable
orm I have ever seen.

THE HARD FE:CUE

Is a grass which closely resembles Sheep’s Fescue, which is invariably recom-
mended in seed catalogues for growing in high sheep pastures. From our experi-
ments and from correspondence, I have found that Hard Fescue produces more
hay and is a more valuable grass than most of the several varieties of Sheep’s Fescue
of which we have been able to obtain plants or seeds, Closely resembling the Hard
Fescue is the Red Fescue, and the chief difference between the two forms is that
Red Fescue has underground shoots by which it spreads from the roots.

OLCOTT'8 RED FESCUE,

Of all the different varieties which we have grown or imported, there is one
called Olcott's Red Fescue No. 1, which was discovered by Mr. J. B. Olcott, a
well-known specialist in grasses living in South Manchester, Connecticut. He has
separated this from a great many hundred different kinde, and it is certainly the
most remarkable form of this species for lawn purposes I bave ever seen.

Some years ago Mr. Olcott sent me a little sod which I divided carefully and 1
have now two splendid beds of it. I have also a plot grown from seed which comes
true to the variety. It isavery deep rich green, with long fine hair-like leaves, and is
perfectly hardy. It is a most valuable grass for lawns and far exceeds in this
respect any of the other forms of Red Fescue, I know. There is a great difference
in the various varieties, and there is almost as much variation in some of these wild
grasses as among the cultivated forms. I mention this grass now because I have a
small quantity of seed to spare, and I shall be glad to give it to any one who is
especially interested in lawn grasses,

COCK'S FOOT GRASS.
By Mr, Burnett :

Q. Have you had any experience with Cock’s foot ?

A. Yes, we grow it every year. It is an excellent grass, exceedingly succulent,
a heavy eropper and tolerably hardy. Itlikes a deep soil and is a rather heavy
teeder. Tt is also a very hardy grassin the way of resisting drought, staying in the
land for years if only 1t once gets a good start. There is sometimes difficulty in
getting the young plants through the first winter. It is very muchlike Alfalfain that
respect. I have tried it on several different plots at the evperimental farm and
found some difficully in getting it to take well., It is exceedingly quick in recover-
ing after cutting, shooting up two or three inches in a night after a rain, Itisan
early grass and is ready to cut by June 20, and should be cut early, This grass
particularly requires early cutting, much more so than other grasses because it is
apt to get woody and hard, when cattle will not eat it. It is the same grass as we
-call Orchard grass in this country.

By Mr. Sproule : ,

Q. How much do you use of this Olcott’s Red Fescue ?
A. The seed is not in the market at all. It cannot be bought, I have a few
ounces of it which I shall be glad to give to any one,
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RECIPE FOR PASTURE MIXTURE.

I mentioned the experimental farm pasture mixture, last week, which has
given ug such good results of all the mixtures we have tried for several years. I
have heen requested to give again the composition of this mixture. Itis 6 pounds
of Timothy, 4 pounds of Meadow Fescue, 2 pounds of Orchard grass, 1 pound of Red
Top, and 1 pound of June grass. With this mixture 8 pounds of clover, 2 of
Alsike, 2 of Alfalfa, 2 of White Duich, 1 of Common red and 1 of Mammoth red.
That is the best mixture we have tested.

By the Chairman :

Q. That is for permanent pasture ?
A. Yes, for permanent pasture.

NOX10US WEEDS.

The other subject 1 have been asked to speak on to-day is weeds. I have just
been speaking of plants which may, perhaps, be called the most useful. The next
part of my address will deal with the most useless of plants viz., Weeds.

This question of weeds is of importance to all of us in every part of the
Dominion. There is no farm that is worth using which will not, nunless watched
carefully all the time, produce a great many weeds. The fact that a farm is found
to be weedy must not always be taken as irrefutable evidence at any rate that the
man farming it is a bad farmer. Allowing a farm to remain weedy may be taken as
evidence that bad farming is practised, but a farm that is found to be weedy by a
new occupsnt requires sometimes a great deal of cleaning before it is fit to use,
and it may even be a question, especially on a rented farm, whether it is worth
while hiring a farm at all, which 18 so weedy that it will cost moreto check or clear
off the weeds than the crop will pay back. There areactually some farms as bad as
this in Canada. Butwhen a man runs hie own farm he takes more interest in it and
keeps his land clean, for there is no doubt that all weeds can be eradicated and the
land cleaned of these enemies if the nature of the different kinds is understood and
a persistent warfare against them is kept up., This statement is made after many
opportunities of seeing farms in some of the weediest districts of Canada, which
have been cleaned by the farmers working hard, and particularly when they do
50 with a knowledge of the nature of the plants they are fighting against.

Now, all the plants classed under the one word ‘ Weeds ’ have their own special
natures, and in making up a list of the hundred worst weeds, few people would include
all the same kinds, for there are several which some people would think should he
included from their obnoxious characteristics in certain localities which in other
places are hardly known. However, there are about twenty weeds in every district
which cause much loss to farme:s, and the nature of these should be understood by
all.  What is actually the worst weed in any district is a very indefinite term, and
usually the plant stigmatized as the very worst we